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Part I. Discussion oF SPECIAL FEMORAL CHARACTERS IN MAN. 
A. GENERAL CHARACTERS. 
I (a). The Fundamental Lengths of the Femur. 


The desirability of measuring at least one fundamental length on the femur has 
been universally recognised, but unfortunately the chief authorities differ widely in 
their selection of a fundamental length and as few take all the major lengths the 
want of a standard length sadly impedes comparative study. ‘The chief lengths on 
which stress has been laid are : 

(a) The Maximum Length (see p. 4, (a)). 

(b) The Oblique Length (see p. 4, (d)). 

(c) The Trochanterice Length (see p. 4, (0)). 

(dq) The Maximum Trochanteric Length (see p. 4, (¢)). 
(e) The Trochanteric Oblique Length (see p. 7, (e)). 
(f) The Diaphysial Length (Bumiiller). 

(g) Mikulicz’s Length of Anatomical Axis. 


The French following Brova have largely adopted the oblique length and in a 
French memoir when no further statement is made the femoral lengths given will 
almost invariably be oblique lengths. The origin of this usage is probably the idea 
that as a component part of stature it would be most highly correlated with stature, 
but as we have already indicated (p. 5). stature has been shown by one of us to be 
slightly more closely correlated with maximum than with oblique length’. 

Since then some writers give only the oblique length it is desirable to have 
formulae for passing from, the oblique femoral length, /;, to the maximum length, /,,. 
We have found these for our English material, but the correlation is so high that they 
are probably adequate in practice for other races. 

' ‘The formulae are: 
SR. fy = 1-023,24f, — 7-907 + 120; 
3 L, f_=1-003,74f,+ 5534-120; 
oR. fa= ‘994,80f, + 5802 +135; 
9 L,*fn = 1°002,817, + 1-908 + -113. 


The probable errors are those for the determination of f,, from f, for a single bone. 
If the mean of n bones be taken, the probable errors must be divided by Vn. It is 
clear that the probable errors are well within the accuracy of measurement. 

We tested these rather elaborate formulae on a considerable series of individual 
bones and found the estimate for a single bone came, as we might anticipate from the 


* Oblique Length has for both g and 9 a greater coefficient in the regression equation than Maximum 
Length, but the errors in stature as determined from length of femur do not depend on the size of these 
coefficients, but on the size of /1 — r’, where r is the coefficient of correlation. 
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form of the results’, to adding on to f, the difference of the means of f,, and f, for our 
series, 2.e. to predict f,, from f, add to f,: 


2:4 for 6 R.; 2°2 for 6 L, 3:7 for 2 R., 3:0 for > L. 


Pearson’ in 1898 working on Rollet’s rather slender French data*—too slender to 
separate R. and L. bones (50 bodies of each sex)—gave 3°3 as the difference between 
female maximum and oblique length and 3:2 as the male difference. The former was 
in good accord, if fortuitous, the latter wants reducing by 0°9 mm. Of course there 
may be a racial difference in this value between French and English. Parsons‘ who 
does not carry his means to the decimal place needful in such a case gets for f,, —/f;: 


Rothwell: g§ BR, 3; 6 L, 4; Oey lr 9 L., 4; 
while Warren’ has: 
Nagada: S$ R., 3°35; CURT, (4-12: 


These are still higher than Parsons’ $ and ? R., but agree with our results in 
making the difference in the female greater than in the male. The results just cited 
are based on slender material, but they may suffice to indicate that the values we have 
given must not be extended to other races without caution. Our original equations 
will then as a rule give a somewhat better result than the difference of means, and 
should therefore be used for racial investigations on the means of series®. 

Of course the chief uses of either maximum length or oblique length are for the 
reconstruction of stature, or for the membral indices. As the reconstruction formulae 
have been given for both maximum and oblique lengths the reduction is not essential 
in this case, but it is very important in the case of the membral indices, when it is 
needful to introduce uniformity into comparative data. 

The Trochanteric Length was undoubtedly introduced to get over the effect of the 
variability of the collar angle on the maximum length and because it is more or less 
feasible to determine its value on the living. Klaatsch appears to advocate its general 
use as the primary femoral length, and has adopted it for the calculation of a certain 
number of indices, which is unfortunate as it has not been adopted for similar indices 
by other writers. We shall shortly discuss these indices. 

We are not aware that much use has been made of either maximum or oblique 
trochanteric lengths, but one or other is tabulated by many femoralogists. All the 
trochanteric lengths are highly correlated ; for pone for oblique trochanteric and 
direct trochanteric length the values are : 


$B, 996; SL, 997; 9 RB. 994 and 2? L, 996. 


1 Take for example ¢ L.: f, =f, +°00374f, + ‘553; in the second very small term we may put the 
mean value of f,, 445°481, at least as long as we are dealing with English femora. Its value is then 
1:666, giving f,=/f,+ 2°2 as above. This method cannot be extended generally to regression equations 
and the adding of the difference of means will often lead to erroneous results. It depends here for its 
validity on the closeness of the regression coefficient to unity. 

» Bibl. 79, p. 184. ® Bibhy46, p. 196. . * Bibl, 111,'p.. 243. 5 Bibl. 77, p. 140. 

6 Warren’s ¢ R. would have /,,=458°6 as judged by the equation on our p. 226 from his f, = 455-95, 
as against 458-3, found by adding difference of English means, and 459-3 actual. 
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There would be no difficulty in finding reconstruction formulae for any of these 
major lengths were they required. _ In the above case it would be adequate to add to 
the oblique to get the direct trochanteric length the quantities : 

SR, 20; dl oie oO ee ow: 

These show, as in the case of maximum and oblique length, the same excess of R. over 
L. and ¢ over ¢ in the differences of the two lengths. Further, if we club R. and L. 
bones together, we have : 

Difference of Oblique and Maximum Lengths ve ar .. 6 (R.+L.), 2:3; 9 (R.+1L.), 3°35 ; 
Difference of Oblique Trochanteric and Direct Trochanteric Lengths 4 (R.+1L.), 2:3; 9 (R.+L.), 3°35 ; 
or complete identity. This suggests how little the collar angle has to do with the 
matter, and how closely these differences depend on the obliquity of the shaft. 

The Diaphysial Length is measured from the upper end of the spiral line to the 
middle of the upper border of the patellar surface. It has been taken by Bumiiller’ 
as his primary femoral length, and he proposes to deduce the oblique length from it 
by an increase of 16°/,. Reversing this process the diaphysial length would be about 
367 ¢ (R. + L.) and 335 ? (R. + L.) for our 17th century Londoners. Actually we 
find 73 gs 878°1, 62 2s 347°0, or to deduce the oblique length we must use 12°6 °/, 
and 12°1°/, respectively, not 16°/,. Bumiiller’ gives: 

346 ¢ Bavarians, Diaphysial Length 384°8; 539 Bavarians, Diaphysial Length 354-7, 

These may be compared with his values* deduced from about 350 (R. + L.) ¢ 

femora for the other lengths : 


Mediaeval Bavarians | 17th eatery Londoners 
3(B.+L.) a(R) 
Maximum Length ... 450-2 447-2 
Oblique Length ... 445-4 444-9 
Diaphysial Length ... 384°8 3781 


We have not measured the diaphysial length on the great mass of our femora, 
although we have taken it on the ape and on the non-adult human femora. Our 
nearest length to it is the shaft length, ¢ 377°1, 2? 347:7, and thus the diaphysial 
length is on the average sensibly equal to the shaft length. 

Bumiiller’s reasons for rejecting all other primary lengths in favour of the diaphysial 
length are given in his Chapter II (8. 15 e¢ seq.), but they seem to us far from con- 
vincing. His method of taking it with the tape is also unsatisfactory from the stand- 
point of stature relations, if the femur is much bowed. On the other hand, an index 
of robusticity or those of transverse or sagittal slenderness based on the diaphysial 
length, certainly permit the comparison of these characters in adult and infantile 
femora, and this is an advantage. Further arguments in favour of the use of the 
diaphysial length are: (a) that it can be taken on more bones than the maximum 
length‘, (b) that it has less variation than the other lengths. This may be true but is 
not demonstrated by the methods for measuring variation adopted by Bumiiller. Thus 

1 Bibl. 81, 8. 139. ? Bibl. 81, 8S. 84. SG deilole eh tsk KS), 


* It is strange, however, that on 8S. 19 Bumiiller takes the maximum length on 350 and the diaphysial 
length on only 346 femora. 


PART I. THE FEMUR . 229 


he takes 10 mm. ranges on either side of the means and finds 34°6 °/, of his bones lie 
inside this range in the case of the maximum length, 32°6 °/, in the case of the oblique 
length and 34:1 °/, in the case of the diaphysial length. This must mean that the 
standard deviations of the three lengths are nearly equal, and hence that the coefficient 
of variation of the diaphysial length must be about 17 °/, greater. 

Bumiiller passes this result by without comment, and next proceeds to measure 
variation by the range from minimum to maximum value, a very fallacious proceeding. 
He finds the range for maximum length to be 153 mm. and for diaphysial length 
121mm. On this he remarks: “Die wahre Linge des Schaftes weist also bedeutend 
geringere Schwankungen auf.” But the remark shows that he has not only dis- 
regarded the statistical principle that range is a very poor measure of variation, but 
also the more obvious consideration that the sizes of the varying quantities are not 
the same. Even the poor test of total range shows that for maximum length the 
variation, 3°4°/, of its size, is only slightly in excess of the 3°1°/, of the size in the 
case of diaphysial length. 

Lastly, there is in many bones considerable difficulty in deter es “aietee is the 
upper end of the spiral line (‘vom oberen Ende der linea obliqua,” Bumiiller). In 
the sample femur which has been on the table while this memoir was in progress, the 
spiral line is a centimetre broad where it joins the rugosities of the great trochanter. 
Bomulles does not state which point of this broad rugose belt is to be taken as the 

“upper end of the spiral line.” The anterior face of the bone frequently runs up into 
a narrow neck between spiral line and great trochanter, and this neck may contain 
isolated rugosities of either the spiral line or the great trochanter, so that it is not 
easy to state at the upper end of the spiral line where the diaphysis ends. We believe 
it would be best to measure the diaphysial length in the following manner : 

Place the bone in the standard position on the table and mark the summit of the 
tubercle of the femur (proximal limit, Z,); carry a thread from this summit to the 
mid-trochlear point and mark, when it is taut, where it meets the patellar border 
(distal limit, L,). The distance Z,, from proximal limit to distal limit, taken with 
the calipers (not the tape), shall be termed the diaphysial length. In any future 
system of femoral measurements we should feel inclined to take this diaphysial length, 
and base on it a second index of robusticity, 2.e. 100 x the sum of the pilastric 
diameters divided by the diaphysial length. Possibly also it might be used for the 
indices of sagittal and transverse slenderness in place of the length of shaft”. We 


Bibl oils oa) a 

* Suppose the sagittal plane through mid-trochlear point O and coaxial point D to meet the anterior 
border of the spiral line in S. Then Z,S would be a very fair diaphysial length, perhaps 40 mm. shorter 
than our revised Bumiiller’s measurement. But the distance DS projected on the standard vertical plane 
is almost equal to the distance OZ, projected on the same plane, say 1:5 to 2 centimetres in both cases. 
Thus our shaft length apparently terminating proximally at a point not on the epiphysial border is really 
a much better approach to a diaphysial length than the reader might at first sight give it credit for being. 
The difficulty about taking LS directly lies in the determination of the exact point where the sagittal 
plane through O and D meets the anterior border of the spiral line. For this reason we have selected 
the summit of the tubercle of the femur as a more definite limit. 
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could not, however, follow Bumiiller in treating this diaphysial length as the para- 
mount femoral length and neglecting for it other major lengths which seem to be 
essential for stature estimates and for the membral indices. 

Another femoralogist, almost as suggestive as Bumiiller and who has done valuable 
-work, Mikulicz, is again unconventional in his choice of a paramount femoral length. 
As far as we are aware he has found no followers in the thirty-nine years that have 
elapsed since the publication of his paper’. Mikulicz replaced the mid-trochlear point 
O by an intracondylar point b, taken midway between the points in which the condyles 
touch the standard horizontal plane’. He joins this point to the summit a of the great 
trochanter and apparently assumes the line ab to pass through the coaxial point m= | 
our O. Further let » be the spherical centre of the head and bn meet the surface of 
the head in c, and mn meet the head ine. Then me corresponds to our capito-collar 
axis, mm to our length of neck. Mikulicz terms cb the “mechanical axis” of the femur 
and ab the ‘‘anatomical axis.” He terms the mechanical axis the measure of the femur 
(Maass fiir das Femur). bm is Mikulicz’s length of shaft and am his height of great 
trochanter. A little consideration will show that Mikulicz’s length of anatomical axis 
must be almost the mean of our trochanteric length and of our maximum trochanteric 
length. We are thus able to deduce the following values for Mikulicz’s measure in 


the case of our London bones: 
Length of Anatomical Axis. 


6 R., 43058; ¢ L., 429:83; 9 R., °393-63; > L, 393-24. 

The mean total length of femur + tibia for Mikulicz’s material appears from the 
data on his 8. 365—6 to have been 793°2 mm. He further tells us (S. 254) that the 
proportion of the femur was in the mean 56°4 to 100 of the combined tibio-femoral 
length. Hence his mean mechanical axis was 447°36 mm. But he further gives on 
8. 370 a table of the angle between his mechanical axis and his “ knee-basis.” The 
mean value of the angle there recorded is 86° 39’. Accordingly the oblique length of 
his femora which should be the perpendicular from the top of his mechanical axis on 
his knee-basis = 447°36 xsin 86° 39’= 44660. Now his niaterial consisted of bones 
from the bodies sent to the dissecting rooms of three Viennese hospitals, and he 
particularly says that he does not know anything about the sexes and has not 
endeavoured to separate them. The above value of the oblique length would corre- 
spond well with Bumiiller’s Bavarians (see our p. 228), if it consisted only of male bones. 
But if it consisted of the two sexes in fairly even numbers the mean? length of the 
male femur must have been about 467 mm., which is a very high value for the mean 
oblique length of a male femur. We should be surprised to find a value above 460 at 
most for such a hospital population. Hence it seems probable that Mikulicz either 
selected the better or larger 100 of his 200 bones to work with, or that the bulk of the 

* Bibl. 22, S. 351 e¢ seq. ; 

* Mikulicz does not closely describe how 6 is to be determined. He uses a lamp-blacked standard 


horizontal plane to mark the points of contact of his condyles, and he terms the distance between 


these blackened points the ‘‘knee-basis”—‘auf welcher man sich Femur und Tibia in Beriihrung zu 
denken hat,” Joc. cit. S. 354. 


* The female femur would be about 8-8 °/, less than the male in oblique length : see our p. 145. 
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bodies were male. In which case his data would agree well with Bumiiller’s result. 
Still his material seems to have been tall. For, remembering that his anatomical axis is 
447°36 and that the maximum trochanteric length exceeds the trochanteric length by 
about 8°7 mm., we can reverse the process by which we have reached the anatomical axis 
of our Londoners, and we find the maximum trochanteric length of Mikulicz’s Viennese 
to be 451°7. Again the maximum length exceeds the trochanteric by about 120 mm., 
so that Mikulicz’s population would have a maximum length of about 464, considerably 
in excess of our Londoners or indeed of Parsons’ Rothwell femora. The same point 
is illustrated by comparing his length of shaft = 48°7 x 793°2,—7.e. Mikulicz’s proportion 
(S. 363) of shaft x by his tibio-femoral length,— = 386°3, which less 1°5 cm. for distance 
from his intracondylar point to our mid-trochlear point gives 371 for his measurement 
of what we term the shaft length, and has to be compared (supposing a moiety of each 
sex) with 362 for our Londoners. Finally we can obtain from Mikulicz’s data the 
length of neck, vertical diameter of head and pilastric transverse; they give the 
following results, always assuming the sexes equally distributed : 


17th century Londoners | 19th century Viennese 


Length of Neck... 50:5 54-7 
Diameter of Head ... 43°9 48°4 
Pilastric Transverse 26°6 28°6 


The differences are so considerable on this hypothesis that although we must 
admit the Viennese to be the bigger, we are still compelled to hold that the bulk of 
Mikulicz’s material must have been male’. 

While Mikulicz’s mechanical axis is possibly of importance for a study of the tibio- 
femoral relations, it is a great drawback that he has given no absolute means, but 
only proportions, carried to one decimal per cent., of other characters in terms of his 
tibio-femoral length. Further his disregard of sex and side still further reduces the 
value of his data for comparative purposes. Lastly his individual ‘“‘measurement of the 
femur” renders his tibio-femoral index of less value than it would otherwise be for 
interracial studies, wherein as a rule more customary lengths have been taken as the 
basis of the ratio. : 

Trochanteric Lengths. While quite a number of writers have recorded one or 
other trochanteric length, few, notwithstanding a good deal of advocacy of its advan- 
tages’, have turned the recorded values to any real use. Among these few Klaatsch 
must be particularised. He has adopted the trochanteric length as the basis of three 
indices. These indices are : 

(a) 100 x Breadth of Proximal Epiphysis/Trochanteric Length. This we initially 
rejected on the ground that the distance from the great trochanter to the mesial face 
of the head was not a satisfactory measurement, being largely dependent on the cervical 


* Our capito-trochlear length is 432 for males (R. + L.) and 394 for females (R. + L.), Adding 15 mm. 
’ for distance from mid-trochlear point to intracondylar point of Mikulicz we reach ¢ 447, ? 409 for Mikulicz’s 
“mechanical axis” in our London femora. The former is identical with Mikulicz’s value, but the com- 
bined sex value 428 is so far below his value as to confirm the view that his material was largely male. 

* For example, that it frees the fundamental length from variations in the neck and head, that it is 
more of an anatomical unity than the maximum length, that it is more accessible in the living, etc. 
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angle and compounded of parts anatomically differentiated. Later we determined it 
for 185 femora. 

(b) 100x Breadth of Distal Epiphysis/Trochanteric Length, and 

(c) 100 x Length of External Condyle/Trochanteric Length. 

(b) and (c) we have recorded. We propose in this section to compare our values 
for (a) and (b) with such material as we have been able to put together from other - 
sources. Klaatsch gives unfortunately scarcely more than individual values’ for (a) and 
(b) and uses the inverse of the ratio multiplied by ten, 2.e. although he says: ‘“‘druckt 
man die Proportion der distalen Breite zur Trochanteren Lange zahlenmissig aus,” he 
actually divides the trochanteric length by the bicondylar width and repeats this pro- 
cess with the length of the external condyle for (¢). The table on the following page 
has been obtained from a few of our own measurements, but principally from those of 
Klaatsch and Prochownick®. The latter gives only the proximal breadth and the 
maximum not the trochanteric length. If we call the index the Proximal Breadth 
Ratio, we have, based upon a slight modification of our ratio of maximum to trochanteric 
length in Londoners’ : 

Proximal Breadth Ratio (for trochanteric length) = 1:04 x Proximal Breadth Ratio 
(for maximum length), or inverted Proximal Breadth Ratio (for maximum length) = 
‘962 x Proximal Breadth Ratio (for trochanteric length). 

Several important points flow from the table on p. 233: 

(a) There is nothing as far as it extends to indicate any advantage in using tro- 
chanteric instead of maximum length in forming the index. Where we can get an index 
in both ways the calculated value is for all practical purposes as good as the observed’. 

(b) The only racial differentiations to be noted here are (i) the separation of 
Homo primogenius and (ii) probably the Australians from modern civilised and modern 
primitive man. : 

(c) As in several other cases we have dealt with, Homo primogenius and the 
Australians are on opposite sides of modern civilised man and of most of the modern 
primitive races. Whatever may be claimed for the skull the Australians are not for 
the femur closer to Homo primogenius than to modern civilised man. 

(d) Asin many other features there is nothing to distinguish the Trinil femur 
from that of modern man. 

(ce) This index, at any rate for the small numbers provided by Klaatsch’, seems. 

? Bibl. 87, SS. 651—3, 657. 2 Bibl. 48, Table I. 

® ‘We should not expect very close results if these formulae be applied to the apes. 

“ It may be asserted that the trochanteric length can be more often taken than the maximum 
length. This is contrary to our experience given in Table I, p. 115. The great trochanter is on the 
whole more likely to be damaged than. the head in disinterred adults. When the head is damaged the 
maximum length can then be fairly accurately reconstructed from the trochanteric length. 

° It is difficult to understand what Klaatsch proposed to deduce from his tables of this index. He 
gives the individual indices of jive Badenser, many other Europeans were at his command. He picks out 
Jive Viti Islanders out of Prochownick’s 31, five Australians out of Prochownick’s 8 (he does not confine 
himself to one sex, and he has misread oblique length for maximum length in at least one case) and three 
Caroline Islanders out of Prochownick’s 12. He gives’no reasons for these selections, nor the means of 
his individual cases, Almost any conclusions could be drawn by such selection, and when drawn would 


be wholly illegitimate. Yet this is by no means a unique illustration of anthropometric work in Germany 
in the twentieth century ! | 
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quite incapable of differentiating the bulk of human races. [If it is of any value at all its 
value could only be ascertained after it had been applied to far longer series. The range 
of Klaatsch’s Badenser or of Prochownick’s Viti Islanders covers individually nearly 
the whole of the racial means provided except Homo primogenius and the Australians. 

In conclusion we do not believe that this index is anatomically of any special 
importance. It is largely dependent on the individual rugosity development of the 
great trochanter, and the proximal breadth is a very heterogeneous quantity and 
difficult to measure accurately. 


TABLE I. Proximal Breadth Ratio*. 


On Trochanteric Length On Maximum Length 
Race and No. 
Calculated leulated 
Found from ae Found ae a 
Gorilla (7)... es ae ae 27:06 27-92 26°85 26-03 
Chimpanzee (2)... ae ee 22°15 22-65 21°78 21°31 
Orang-utan (5) a we oa 27°50 26°50 25°48 26°46 
Gibbon (3)5 15°10 15-44 14°85 14:53 
Dryopithecus rhenanus (Eppelsheim) 17:60 — 17-42 16°93 
Pithecanthropus erectus (1) one 21:46 21-49 20-66 20°64 
Neanderthal (2)... oY, es 24:88 24:96 24:00 23°93 
Spy (2) Ses 26°83 26°60 25°58 25°81 
Homo mousteriensis (Hauser) Gy. 24-79 24:76 23°81 23°85 
Galley Hill (1) bee ip ee — 24:55% 23°61 -- 
Javanese (1) Kl. ... = Ws 23°50 — — 22°60 
Japanese (1) Kl... at a 22°31 — — 21°46 
Veddah (1) K1. es i a 22°12 —_ — 21:28 
‘American Indians (2) K1. ae 22°11 -— — 21:27 
17th century Londoners (135) a 22°09 21°84 21:00 21-25 
Malay (1) KI. rs 21°71 — — 20°89 
Gilbert Islanders (3) Ke Peel. — 21°44 20°42 — 
Badenser (5) Kl. ... 21°36 — — 20°55 
Fuegians (Ona and Yaghan) as 12h 21:24 21:25 20-43 20°43 
Viti Islanders (3), Pr: © ¢.- _- 20°81 19°82 — 
Negrito (1) Kl. a : te 20°51 = — 19-73 
Caroline Islanders (12) Pr ee — 20°59 19°80 — 
Hindoos (3){ Kl. ... sa se 18°23 — — 17°54 
Australians (8) Pr.... af =f a 18°21 17°34 -= 


* Allowance has to be made for the standard lengths used by various writers. Contractions as in 


following table. 
oF Quite unreliable, two out of three femora are from one skeleton with a very low index value. 


We now turn to the Distal Breadth Ratio and treat it in like manner. 

Now this table for the Distal Breadth Ratio suffices to indicate that exactly as 
in the case of the Proximal Breadth Ratio there is no advantage in using the tro- 
chanterie instead of the maximum length. The index as calculated from one or the 
other suffices to obtain the corresponding value with all requisite accuracy. 

In regard to modern man, wild or civilised, both here and in the previous index 
larger series would be required to emphasise the nature of the interracial differences, 
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Tasie LI. Distal Breadth Ratio es 


On Trochanteric Length On Maximum Length 
Race and No. 
Found Calculated Found Calculated 
Gorilla (7) ©... a ah Hee 24°63 25°57 . 24:59 23°69 
Chimpanzee (2) __.... a a 22°25 22-91 22°03 |; 21-40 
Orang-utan (5) ee Mr oe 22°90 22-06 PH eee | 22-03 
Gibbon (3) Ff. 13°15 13°57 13:05 12°65 
_Dryopithecns rhenanas (Eppelsheim) 14:50 14-89 14°32 13°95 
EPaheaieennee erectus (1)... a 17-39 17°37 16-70 16°73 
Neanderthal (2) oo - 20°52 20°65 19-86 19°74 
Spy (1) ie 21°95 22°29 21°43 21:12 
Homo mousteriensis ‘(Hauseri) (Ls 22°49 22°56 21°69 21°64 
Galley Hill (1) Ae q:. ve — 21°58 20-75% a 
Japanese (20) Kog.... sis aN 20°56 20°20 19:42 19-78 
Javanese (1) Kl. ... A ome 20°50 _ a= LOTS 
Aino (36) Kog. " age 20:13 20°05 19-28 19°37 
Gilbert Islanders (3) KL&Pr... 19-76 = — 19-01 
Anau, North Kurgan (2) Mol, ... 19°45 19-02 18°34 18-71 
Fuegians (15) Mar. & H. ... vs 19°3 19-45 18-70 18°62 
Maori (10) Mol. _... 33 os aly 19-05 18°32 - 18:44 
5» (21) Mol. & Hep. ... Be — 18°72 18-00 — 
American Indians (2) K1. Be 19-06 — — 18°34 
Laplanders (4) Hep. be oe — 18-90 18°17 ra 
3 R. (135) 18-82 18°84 |(152)17:94| 17-92 
3 L. (148 18°72 18°63 161)17°74| 17:82 
17th century Londoners OR. a3) 18-22 18°18 (993 17°31 17°35 
? L, (104) 18-05 18:05 | (112) 17°19), 17-18 
Modern British (36) Hep. ... cn — 18°78 18-06 — 
Swiss Alemanns ¢ (c. 88) Sch. _... — 18-63 17:91 ae 
O'(e. 88) . oe — 18-21 17°51 a 
Modern Swiss (21) Bebe. cs ee — 18-58 17:87 ae 
Malay (1) K1. : Bs 18°54 — — 17°83 
Caroline Islanders (12) Pr. aA as 18-50 17-79 — 
Sandwich Islanders ? (4) oe wal — 18°44 17:73 — 
Eskimos (4) Hep. ... oe — 18-40 17-69 = 
Veddah (1) Kl... fe Ee 18°35 — — 17°65 
Andamans (11) Hep. ae i: — 18°26 17-56 — 
Viti Islanders (31) Pr. ... au tak 18-09 17:40 — 
Modern Badenser (8) KI. ... ft 18-06 -—- — 17:37 
Negrito (1) Kl... 17°95 —- — 17°27 
Bajuvars, Swabians and Alemanns ) " , ; 1 
from Row Graves (c. 16) L.-N. Le aioe ae 1 
Hindoos (8) Kl. & Hep. ... oe — 17:44 16-77 -— ae 
Negroes (9) Hep. ... 5p 17:42 16-75 — 
Australians (22) ‘Hep. & Pr. fe o- 17°15 16-49 a 


* Material has been drawn from a considerable number of authorities, whose names are indicated at 
the side (KI. = Klaatsch, H. = Hultkrantz, Hep, = Hepburn, Mol. = Mollison, Kog. = Koganei, L.-N. = Leh- 
mann-Nitsche, Pr. = Prochownick, Sch. = Schwerz, Mar. = Martin); we have had to correct in many cases 
for the standard lengths used by these writers. Neither the Proximal nor Distal Breadth Ratio is tabled 
directly by any of them, and we are responsible for the calculation of the indices and determinations of 
the mean values. 
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although it is clear that modern Europeans occupy an intermediate position between 
Asiatics and Negroes and Australians. The primitive Australians are again separated 
by modern Europeans from both Homo primogenius and the apes. The Trinil femur 
fits in best with modern man, and is markedly removed from those of Primogenial 
man and the anthropoids. This again raises a suspicion that the Trinil femur and 
the skull of Pithecanthropus erectus were not parts of the same individual. 


I (bd). Statures from Femoral Lengths. 


As we have already indicated (p. 5) one of the chief interests of the major 
femoral lengths is the reconstruction of stature. In the present instance we have 
used the oblique femoral length to obtain an appreciation of racial stature, because’ so 
many authorities, especially the French, only furnish this major length’. In a great 
number of cases the data are extremely sparse, the locus of origin of the femora is 
not stated or only inadequately stated, e.g. “ Negroes,” “ Hindoos,” ‘ Chinese,” 
“Turks.” Thus some of the figures given are distinctly unreliable and their race is 
ill-defined. We have had in a considerable number of cases to pool material from 
a variety of sources and to reduce the measurements recorded to oblique length. 
In other cases the recorder merely states the total number of male and female bones 
in his series, but fails to give the exact number of either male or female bones on 
which his mean oblique femoral lengths are based, these alone and no individual 
measurements being provided. We can therefore suggest no relative weight to be 
given to the values provided in the table which follows*. Still the table may be of 
interest till something more accurate is forthcoming. It is based on data for the 
femoral length given by numerous authors, in particular Rodriguez, Hepburn, 
Lehmann-Nitsche, Schwerz, Bumiiller, Martin, Parsons, Koganei, Scott and others, as 
well as our own measurements. We have added the estimates of stature determined 
by Pearson in his memeir of 1898 (Phil. Trans. 192 A, pp. 242, 3) from four long 
bones, and the values he gives for various races as determined by anthropometers on 
the living. Where the letter F’, is placed after the stature it means that the value 
has been determined from the oblique length of the femur only. Where no such 
letter appears the humerus, tibia and radius have also where available contributed 
to the determination of stature, If as we hold femoral reconstructions of stature 
are more reliable than the measurements of travellers, who may only select or be 
introduced to the bigger and finer natives, it would seem that a good many of the 
estimates provided by early travellers require modification. 

* For the requisite reconstruction formula, see our p. 5 above. 

* One author will state that his material embraces 600 femora, but internal evidence may show that 
-he considers it adequate to take his means on thirty individuals and publish no individual measurements. 
Another will state that he is dealing with 240 neolithic femora ; possibly this number was available in 
large part for the pilastric index, but one may gravely doubt whether the measurement of the oblique 
length was possible in a quarter of this number. Serious responsibility rests with those authorities who 
publish merely means and not individual measurements, and still more on those who do not state the 
total number on which each mean is based. We have had to reject the results of several memoirs where 
this state of affairs is predominant, because we could only suspect from indirect evidence that the means 


were based on too slender numbers to be racially characteristic, or were vitiated by arithmetical blunders 
which could not be tested. 
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PART I. THE FEMUR . 239 


Il. Obliquaty of the Femur. 


We have already indicated reasons for discarding the pseudo-obliquity of Dr Warren 
(p. 31) and an examination of any of our tables (as that for Primogenial man and his 
comparatives in the following chapter) suffices to emphasise the great divergence between 
the real and the pseudo-obliquity. If we consider the true obliquity only we find that 
it has been tabled for a fairly wide range of races, but that very few conclusions have 
so far been deduced from its values. Our own view is that the accuracy of its deter- 
mination by the mechanically badly designed osteometer of Broca (which has been 
customarily used) is not very great, and that until there is an international convention 
as to what is to be considered the “axis of the shaft” increased accuracy can hardly 
be expected (pp. 20 ftn. and 30). Thus any inferences to be drawn from the following 
table must be from such large differences that the wide variation due to errors of 
measurement and to personal equation in measurement must be of a secondary 
character’. 

The genera] results of this table appear to confirm our conclusions based on,English 

data, namely that the female exceeds the male in the obliquity of the femur, and the 
left member exceeds the right. These results are especially noteworthy in the rela- 
tively long series of Portuguese femora provided recently by Tamagnini and Vieira de 
Campos. It is also confirmed for sexual difference by Schwerz in his results for the 
Swiss Alemanns. 
: That three degrees should cover practically the whole range of racial data— 
excluding Australians, anthropoids and primogenial man—shows how little racial 
differentiation can be based on this character. It has probably been of such im- 
portance as to be most stringently selected, and it is clear that only very long 
series are of any value for racial purposes. 

The low value of the obliquity in primogenial man is one of the few instances in 
which he is clearly closer to the apes than more recent man. In this respect the 
Trinil femur is not apelike and stands far closer to modern man than to the apes. 


III. Torsion of the Femur. 


We have already referred. at considerable length to the various methods which 
have been used to determine the Torsion of the femur, and seen how open to objection 
many of them are (see pp. 28—30). This variety of method supplemented by a very 
large factor of personal equation renders all interracial comparisons of Torsion subject 
to suspicion, and no marked emphasis must be laid on racial differences, not deter- 


1 A good illustration of the danger of relying on small series may be found in the data for Fuegians.: 
Hultkrantz’s data for eight femora give mean obliquity 10°-6 which would bring them second on our list of 
existing races. Martin’s data for five femora give a mean of 8°, which places them at the bottom of our 
list. The mean of the 13 bones is 9°-6 or exactly at the mid-point of the list! Such results as these 
ought to warn the anthropologist of the dangers which arise from arguments based on small numbers. 
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mined by the same process, and by the same observer’. On p. 30 of the present 
memoir we bave pointed out how the main factor in torsion of the human femur is 
that of the shaft, the so-called torsion of the femur being this torsion of the shaft 
reduced by the retorsion of the head and neck. On pp. 186—140 we have touched 
upon the relation of torsion and retorsion to the upright position in man and woman. 
From the standpoint of uprightness the following figures seem suggestive : 


Mean Values. 


Primogenial 5 
Cc Apes Man Modern Man 
| 
. ° 
Torsion of Shaft ...'} 8°:2 wspony | | 2Di-6 
Retorsion ... 8°:7 132 ie LO 


Our figures are based on small numbers, so that there is little emphasis to be 
placed on the apparent divergence between the retorsion in primogenial and modern 
man. On the other hand the torsion of the shaft in man has nearly three times the 
value it has for the ape, while the average retorsion for the ape is greater than the 
torsion. This is not true for the gorilla, but it is markedly true for the orang-utan 
, and occasionally for the chimpanzee. The gibbons we have measured show a torsion 
of the neck and head in the same sense as that of the shaft, but this is slight 
and, if the rule, needs fuller confirmation. Is the gorilla more upright than the 
chimpanzee and the chimpanzee than the orang-utan—is the order of uprightness the 
order of femoral torsion? Apart from difference of method and personal equation the 
torsional are the most variable characters of the femur, their coefficients are twice as 
great as those of any other characters, and in the case of most other characters 6 to 
10 times as great”. Torsion of this bone is therefore a fluent character either subject 


' The following measurements will serve to emphasise these points : 


Spy (R.) Neanderthal (L.) 
Klaatsch 53 aa 12? : O Ramee Sse 9°°5 
Rivet ... ad ee 202: 078 mes eel oeO 
Rodriguez... Bs 13D Ss. pa — 
Present Memoir ay 62:0. a LOO! 


The present writers were working on the casts, but this was probably the case with Rivet and Bello y 
Rodriguez also, The difference between Rivet and Rodriguez is striking as they probably both used the 
French method. Our method is very different. What method was used by Klaatsch we cannot say. 
We regret, however, to have to state that we have little confidence in his aceuracy of measurement. 

» See our Table ITI, p. 164. As far as we know Tamagnini and de Campos (Bibl. 118, p. 53) are 
the only authors besides ourselves who have calculated the variabilities of the femur. We have: 


Coefficients of Variation for Torsion. 


3 ? 
17th century Londoners _... .. BR. 75:69+43°75 L. 62°4142-74 R. 71:38+3°94 L. 54°35 + 2-57 
Rothwell English... 6% nae 63°83 43°18 a an ake 54°18 + 3°26 
Modern Portuguese ... Ae om 66:05 + 3°72 ay: ake a: 87°33 +5°90 
Prehistoric Indians of Paltacalo  ... 39°66 42°75 DP es an 50°18 = 4°76 | 


The values indicate a lesser variation in the uncivilised race. 
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to easy moulding by environment and habit, or not yet fixed by long ages of selection. 
From this standpoint it is of interest to note that bowing, which is 50 per cent. greater 
in primogenial than in modern man, has a variation only second to that of torsion (see 
Table IV, p. 165 and the Table of the Measurements of the Femora of Primogenial 
Man in Chapter X). 

In the following table we place together all the torsional results we have been 
able to collect, again warning the reader of the heterogeneity of method which has 
been used in their determination’. For example the two groups of modern French 
and the two groups of Negroes measured by different authorities are unpleasantly 
wide apart. The prehistoric and primitive races, the modern: European races, the 
Asiatics or the Americans do not give groups whose members fall markedly together. 
If we term above 24° very high torsion, 24° to 18° high torsion, 18° to 12° moderate 
torsion, 12° to 6° low torsion and below 6° very low torsion; then the apes are found 
in very low and low torsional ranges; primogenial man on the border of very low and 
low torsion; modern Europeans and most of their progenitors in moderate torsion ; 
Guanches, Eskimos, F uegians, Negroes, Negritos and Melanesians in the high torsional 
range; while the Polynesians are associated with Cromagnon, Maori and certain 
neolithic femora in the very high torsion group. We cannot, however, assert that 
the more primitive the race the higher the torsion, for certain primitive races like the 
Lapps and Veddahs appear to have extremely low torsion, in value more nearly that 
of the apes. Thus although the table does seem to indicate that torsion has some 
racial weight, there is no obvious evolutionary torsional classification and we might 
even anticipate local habit as enforced by environment having considerable influence 
on this femoral character. It would be of interest to have some measure of upright 
bearing applied to primitive races in order to test whether this has any relation to 
torsion. 

Authoritative determinations of torsion of shaft and of retorsion in the apes, in 
primogenial man and in primitive man are very desirable. Methods of measurement 
badly need standardising, and it is far from adequate to define torsion as the angle 
between a certain “condylar axis” and the projection on the standard horizontal 
plane of the “axis of the neck,” if these axes themselves are not more exactly 


defined. 


* The majority of the authors dealt with do not state whether they have met with negative torsions, 
and if so how they have treated them. We note that Mikulicz (Bibl. 22, 8. 376) is an exception to 
the rule. From his data for 120 (probably ¢) Viennese femora we find the angle of torsion ignoring 
sign 12°95 and regarding sign 11°57, a much greater difference than we have obtained for 17th century 
Londoners; see Tables ITV and V, Chapter IV. 
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IV. Pithecoid Index. 


It is a well recognised feature of the simian femur as compared with that of man, 
that when the femur is adjusted to the standard horizontal and vertical planes the 
great trochanter stands almost at the same level as or even above the head: This: 
rule is not absolutely universal; even in the anthropoids the orang is an exception, 
and among the monkeys Ateles and a few others are also anomalous. But it is so nearly 
the universal rule that it is desirable to measure the characteristic numerically. A 
suitable index is easily found. The height of the trochanter above the standard 
horizontal plane is the oblique trochanteric length, and the corresponding height of 
the top of the head is the oblique length. The ratio of these two lengths will suffice 
to mark the pithecoid character of the femur. Accordingly we term the expression 
100 x trochanteric oblique length/oblique length the Pithecoid Index. In the follow- 
ing table such values of the pithecoid index as we have been able to ascertain are 
given for the apes and for various races of man. 

The results of this table are of very great interest. The fundamental point 
is the exceedingly small range of variation in Recent Man. If we allow for the very 
small samples and the personal equation of sexing and measurement there is small 
doubt that 95°25, our result for the 17th century London population, will stand quite 
adequately as representing the pithecoid index in Recent Man. There is some evidence, 
as in a number of tables for other characters, that modern civilised man cuts into the 
middle of the range of values for prehistoric man and modern uncivilised races. There 
is again some evidence that neolithic man had a more simian femur than modern man, 
and than the primitive races of Australasia’. 

Turning now to Primogenial Man, we note that Pithecanthropus erectus is not 
in the least pithecoid in this character; its index is essentially that of modern man 
and not that of the gibbon. Taken as a whole Primogenial Man gives a pithecoid 
index of 96°9 as against the 95°2 of Recent Man. He was thus somewhat nearer the 
anthropoids, which give a mean of 97°5, or, if we include the gibbon, of 98:0. But 
the comparison is somewhat fallacious, because for this character the orang is less ape- 
like than Recent Man and a@ fortiora than Primogenial Man. We see that Primo- 
genial Man was in this respect almost exactly midway between the chimpanzee and 
the orang. The gorilla maintains the essentially pithecoid value of 100°0, and shows 
this apelike feature with all the Old World lesser apes. The New World monkeys 
have a somewhat less pithecoid index than the Old World, as we might perhaps 
anticipate. Thus we have: 


: Old World Monkeys 10177, 
Lemuroids 100°3< 


New World Monkeys 98°8. 


1 Tt is a grave misfortune that Prochownick has measured neither the trochanteric oblique length or 
the diameters of the shaft of his Australian skeletons, nor have we been able to discover any other material 
for the Australian femur bearing on this point. It would have been very suggestive as a means of deter- 
mining whether the Australian femur is not further from the Neanderthal type (¢.e. more like the Moriori 
femur as we suspect) than European neolithic man is. Since writing the above the suspicion expressed has 
been strengthened by four Australian femora which have come into the possession of one of the present writers. 
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In this, as in some other respects, the New World monkeys seem nearer to man than 
the Old World monkeys, and the femur of Ateles is in certain respects more human 
than that of the gibbon. We shall return to the general problem of the interrelation 
of the femora of ape and man in Chapter X, but meanwhile we have in this section 
endeavoured to emphasise the importance of determining in all cases the oblique tro- 
chanteric length on which the pithecoid index depends. Our table indicates that 
for this character the step from Primogenial Man to an intermediate of the chimpanzee 
and orang would not be greater than the step from Primogenial to Recent Man. The 
low value of the index in the case of the orang at least indicates that in the ancestry 
of the anthropoids there was an element with a marked tendency to lower the height 
of the great trochanter to even a greater extent than we find in man, ze. the low 
_ trochanter is not a purely human feature. 


V. Indea of Robusticity of the Femur. 


The comparative material is here relatively ample, but is principally due to 
Rodriguez, who provides no sex differentiation. Unfortunately some of the series 
with high robusticity, and therefore of greatest interest, are so short that we cannot 
lay much stress on the position they take in the racial scale. Other factors more or 
less vitiate individual results ; thus Kuhff has discarded femora with marked torsion, 
and he further takes his pilastric section at the level of the upper nutritive foramen, 
a very variable position. On the other hand, Parsons has taken an individual line ; 
he adopts no pilastric section, but takes the maximum antero-posterior and minimum 
transverse diameter of the shaft wherever they occur, presumably if they are found at 
widely separated shaft sections’. The result appears to be manifest in the high value 
of the pilastric index as deduced from his material. This choice of diameters should 
have tended to reduce his robusticity, but this is not the case. His value for the 
Rothwell males would place the English mediaeval femur at the head of all the Recent 
Man series, and closest to that of Primogenial Man. Frankly, we do not believe in 
such a position for the English ; it is not confirmed by our own value for the robusticity, 
which is in reasonable accordance with Hepburn’s, and both are only slightly in excess 
of Rodriguez’s for modern Germans and French, Tamagnini and de Campos’ for modern 
Portuguese and Schwerz’s for modern Swiss. To confirm the error in Parsons’ position 
for the British femur we may take the data provided by Holtby for 100 femora in the 
anatomical school at Dublin. After reduction based upon his “least transverse 
diameter of the shaft,” which should correspond to Parsons’ transverse diameter, 
we find : ) . 

Index of Robusticity : Males, 12°76 (56); Females, 12°53 (44), 

‘ «Evil communications corrupt good manners”—and this novel manner of taking the pilastric 
transverse has been followed by Tamagnini and de Campos in their, in many respects, excellent paper on 
the Portuguese femur (Bibl. 118, p. 239). More recently Holtby, measuring femora in the anatomy school 
in Dublin (Bibl. 119, p. 372), has apparently reverted to the standard method of determining the pilastric 


transverse, but the only value he tables for the mid-shaft diameters is, like Parsons, the ‘‘ Least transverse 
diameter of the shaft” (/oc. cit. pp. 380—2). 
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comparing well with our 17th century Londoners : 
Males, 12°84 (417); Females, 12°57 (325). 


The slight change in the French femur’s robusticity within historical times does not 
suggest any change in two or three centuries such as Parsons’ figures demand. We 
are compelled to the conclusion that there has been a marked selection of the more ~ 
robust femora in his material, which renders it of small value for interracial 
comparisons. 

There are other difficulties also in our table (p. 250) as it stands. Notably the 
outliers at both ends are obtained asa rule from very short series, and the grave doubt 
arises as to how far their position may not be due to the errors of small samples. Tare- 
netzsky’s Aleuts belong to two skeletons only, ¢ and ?, of which he seems in each case to 
have measured the R. femur only. Now the Aleuts are a fringe people of transcending 
interest—and they are in the scale just where we should anticipate that they should 
be—but it certainly would not be wise to assume that the position occupied is the 
true one until more data are available. Again, Koganei’s Aino, Rodriguez’s Japanese 
and Scott’s Moriori are in by no means unreasonable positions. But we find that 
Koganei’s Japanese and Rodriguez's Aino flatly contradict these results. Koganei’s 
sample of modern Japanese is, however, much smaller than Rodriguez's, and Rodriguez's 
Aino sample consists only of 8 femora. We think both are probably misplaced, but 
until further large samples of Aino and of modern Japanese are available, we cannot 
definitely settle the point. The same difficulty occurs with the two series of Laplanders, 
and here again it seems to us more probable that Rodriguez's short series is better. 
placed than Hepburn’s still shorter one. 

With all due reserve the table seems to indicate in Recent Man the following 
broad lines of suggestion. A short thick-boned race of men pushed out to the 
extremes of the earth, there to be differentiated in many respects but to retain in 
others similarity—this race is represented by the existing “fringe peoples” such as 
Fuegians, Moriori, Eskimo, Aleuts, Aino and to a less extent by Laplanders and 
Japanese. It may be convenient to speak of the progenitors of these “fringe peoples” 
as Protoneoterrc Man—the original type of recent man. The table provides some 
evidence that neolithic man was somewhat nearer in femoral robusticity to this 
protoneoteric man than modern civilised man. 

’ At the other end of the table we find the Asiatics and Africans with relatively 
slender femora. In particular the black races in all their branches, as far as the 
femur is concerned, are further removed than the modern white from primogenial 
man. As in several other cases the Europeans with their historic and prehistoric 
forbears occupy the centre of the table, flanked on the one side by the fringe races 
to which we have just referred and on the other by Australasians, Polynesians and 
Asiatics in the roughest of geographical orders. The ancient Egyptian appears 
rather as a link between Asiatic and African, than between African and European’. 
In the quality of robusticity the Egyptian, the Negro, and for the matter of that, 


1 Cf. Warren, Bibl. 77, p. 191. 
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the Australian, cannot be considered inferior to or more primitive than the modern 
European, if inferiority or primitiveness be measured by approach to the fringe races 
_ or to our Protoneoteric Man, as the nearest akin of Recent Man to Primogenial Man. 

For the American Indians we have no data for the northern races, but—picked 
out from the Europeans and Asiatics—Fuegians 12°8 to 12°9, Patagonians 12°7, 
Equatorial and South American Indians 12°6, and ancient New Mexico Indians 12:0 
form a fairly continuous series between the South American fringe people and the 
low robusticity of the eastern Asiatics and suggest connecting links. 

Passing now to the question of Primogenial Man we find at once the old difficul- 
ties which attach to Homo aurignacensis (Hauserz) and to Galley Hill. The former 
is wholly modern in robusticity, the latter appears by its index modern, but we hold 
any measurement on the pilastric section of this femur of very little value for reasons 
elsewhere stated (see our Chapter X). On the other hand the Cromagnon type, 
which is based on what material we could deduce from five examples, is undoubtedly 

low. The explanation is, however, at once forthcoming: the Cromagnon femur has a 
most massive midshaft region but its extreme length greatly reduces its relative 
robustness. It is as we have indicated a great stride towards the femur of Recent 
Man, but it is on a much bigger scale. This is again illustrated in Rodriguez’s value 
of 12°3 for the robusticity of the Cromagnon type. It appears to us to be too small a 
value, but we have no means of checking it as he does not give any details of the 
13 individuals he claims to be of this type. We should expect to find the 
robusticity of the Grimaldi type much that of the Cromagnon and of our suggested 
Protoneoteric Man. Unfortunately we can nowhere find. the magnitude of the 
pilastric antero-posterior diameter of Verneau’s Grimaldi type, and he gives no 
photograph of his femora from the lateral aspect. The Neanderthal type stands 
in robusticity where we should anticipate it—intermediate between the greater 
anthropoids and recent man. 

Once again the Trinil femur is seen to be purely human, and while not so far 
distant from the Eppelsheimer femur, which has itself human robusticity, it is widely 
remote from recent gibbons. As in the case of the pithecoid index it is the orang 
among the greater anthropoids which shows the human tendency—the gorilla is far 
removed from the rest of the primates; but the order greater anthropoids, primogenial 
man, recent man holds as for the pithecoid index. The general values are : 


pod World Monkeys 13°25, 
Lemuroids 11°45 


New World Monkeys 11°50. 
The greater anthropoids with 16°28 are closer in this character to the Old World 
monkeys—the gibbon being, as in the case of the pithecoid index, remote from man 
and from the other anthropoids. Primogenial Man—at least of the Neanderthal type— 
has a robusticity intermediate between the greater anthropoids and the Old World 


1 A letter to Professor Verneau asking whether it would be possible to obtain one or two further 
measurements of these femora either failed to reach him or received no reply. 
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252 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


monkeys, and he, cannot be differentiated from the apes by this femoral character. 
‘Indeed the step from orang to Neanderthal Man is less than from the Eskimo to 
the Chinaman. Nor can we assert that Eskimo and Chinese femora differ as wholes 
less from each other than orang and Neanderthal femora, until we have a scientific 
measure for estimating the differences between two individuals judged by a multi- 
plicity of characters. It is not hard to provide theoretically such a measure, but at 
present data for the correlations of the characters which it involves are too sparse to 
render it of value. 


B. DrapHysiaL CHARACTERS. 
VI. Platymeric, Pilastric and Popliteal Indices. 


We devote this section of our memoir to the consideration of the cross-sections 
of the shaft as represented by the above indices. It has been very customary to con- 
sider these indices as uninfluenced by sex and side; thus the bulk of comparative data 
deals with the indices regardless of such factors. We have shown that there is in 
these cases considerable differentiation with sex and side, but in order to form a table 
for comparative racial purposes we have been compelled to pool all bones in our own 
series. 

The pilastric index was introduced by Broca and was originally termed the indice 
femoral. A table of pilastric indices due to Broca has been published by Topinard*. 
According to Broca the quadrupeds have indices from 116 to 104, the lower races of 
monkeys 105 to 96, the anthropoids 95 to 77; and man 122 to 105. Thus a “scission” 
is made in the order of the primates, for the quadrupedal apes separate man from the 
anthropoids. Manouvrier endeavours to account for this* by remarking that man is 
exclusively a walker, the anthropoids are almost exclusively climbers, while the quadru- 
pedal apes are both climbers and walkers. With one exception the average pilastric 
index of any human group is over 100, and the average of any anthropoid group under 
100. Yet in individual cases the pilastric index in man may fall as low as 85, and we 

_have ourselves a gorilla femur in which the pilastric index rises to 94°4 and a gibbon 
femur in which it rises to 105°3. In other words, the ranges of this index in man and 
the anthropoidal apes to a considerable extent cover each other, and the individual 
pilastric index—notwithstanding the “scission” in the order of the primates—is no 
useful criterion of what is human and what apelike. 

The platymeric and popliteal indices were introduced by Manouvrier, the former 
to measure the flattening in the subtrochanteric region so peculiar to the Maori and 
Moriori femora. But platymery has not shown itself a marked character of the lower 
types of man, or, if it be, Australians and Negroes must be looked upon as exceptions, 
for they are scarcely more platymeric than modern Bavarian or Londoner. Nor is 


* P Anthropologie, Edn. 1885, p. 1018. An extension of Broca’s Table is given on our p. 270. 
* Bibl. 57, p. 144. 
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TasLE VIII. Chief Shaft Section Indices in various Races. 


Platymeric Index Pilastric Index Popliteal Index "y 
Race (with oblique length nt Authorities 
pie cous) No. | Magnitude | No. Magnitude No. | Magnitude fata. Gray re) 
Lemuroidea ... 42 92°6 42 100-6 42) 81:4 | 
Cebidae 42 Ooon 42 95:6 42. | 72:1 |; Present Authors 
Simiadae 44. | 96-5 44] 100-8 44| 792 || 
Gorilla 71 81-6 75 76-2 8 | 57-4 |) Rodriguez, Bumiiller, 
Orang-utan ... 12 72-2 ily 79-4 8 | 63-0 Hepburn, Antony, 
Chimpanzee ... 48 82-7 50 84:7 Bile 129 Rivet and Present 
Gibbon 4] 86°3 45 SH 7 81-4 Authors 
Dryopithecus rhenanus l {91-5 l | 98°3 1 tee Present Authors 
(Eppelsheim) (287-0) {— 100-0 65-4 Bumiiller 
Pithecanthropus erectus(452'0) 1 939% 1 109-1? 1 | 88-92 | See footnote * 
Neanderthal (419-6) 5 77°6 5 108-1 5 | 719-4 Various 
Spy (426°) ... 5S 2 77:2 2 102-0 1 | 86:1—/ Klaatsch 
Grimaldi (434:0) 2 82:8 — a 2| 80:0 Verneau & Authors 
Cromagnon (519)... 5 730 5 125°1 Oi S10 Various sources 
Galley Hill (423-0)... . 1 66:7 L 99-2 Ta 6972 Pearson & Bell 
Homo mousteriensis (Hauser) i, NER 1 104-6 1 69-9 Authors from cast 
Homo aurignacensis(Hausert)| 2 86-4 2 114°3 — — Klaatsch 
: Rodriguez, Hepburr 
Negroes (various) (455-4) ...| 106 | 83-0 |106| 1085 9] 81°83 | ee ae 
‘Melanesians (444°7) 80 79°3 80 114°7 — — Rodriguez 
Negritos (380°4) : 42 81:8 42 116-0 — — Rodriguez 
Tiere rae jew oe 24} 79-0 10] 1126 6 | 82:8 | Rodriguez & Hepburn 
Veddahs (442°5)_... 2 88:5 13 118-8 = — Sarasins & Rodriguez 
Andamans (375:1) ... 12 78:0 12 113°5 FPA Nee Cs: Hepburn 
Malays (421°8) eis 118 76°7 118 114°8 = — Rodriguez 
Polynesians (448°5)... 18 68°3 18 110-0 — _ Rodriguez 
Australians (467°3)... 14 82°2 14 122-2 14 | 85:3 Hepburn 
Maori (435°6) 36| 655 | 38| 1143 ol EG pee ier 
epburn 
Moriori (440-2) 9 63-4 9 112°6 — — Scott 
eae cue Heaps of 7 [72-7] ¢ 13 110-4 bee Hh Reeanick 
Aino (405:7) 81 [72°2]t 80 103-2 — — Koganei & Rodriguez 
Japanese (406°8) 132 [77-0 132 102°4 — —- Rodriguez & Koganei 


* Manouvrier (Bibl. 68, p. 361) gives 97-0, Hepburn (Bibl. 71, p. 2) 96-9 for the popliteal index ; the 
former value is the more correct, if we can trust the magnitudes (33 and 32) cited by both for the 
popliteal transverse and antero-posterior diameters. But how did Manouvrier ascertain these? Bumiiller 
(Bibl. 81, p. 112, Tabelle IT) gives 96-97, without stating its source, but follows it with 78-4 in brackets, an 
indication that this latter value was obtained from Dubois’ plate. We obtained a doubtful value 88-9 from 
the plate. Our value 93-9 for the platymeric index is also drawn from the plate, but it is wholly doubtful 
owing to the exostosis in the subtrochanteric region. The value of the pilastric index is that cited by 
Bumiiller and Klaatsch. We do not know its origin, but it agrees reasonably with our 108-7 from the 


reproduction. 


+ Values obtained by individual methods and not accurately comparable with other values in this table. 
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Tasie VIII. 


Race (with oblique length 
of male femur) 


Platymeric Index 


Pilastric Index 


Chief Shaft Section Indices in various Races (continued). 


Popliteal Index 


Authorities 
(data drawn from) 


No. | Magnitude | No. Magnitude No. | Magnitude 
Fuegians (426°8) ... el 22 70-1 22 105:1 — —  |Hultkrantz& Rodriguez 
Patagonians (462°3) seo) 74:3 101 110°8 = — Rodriguez 
SUAS I Oe MG 73-5 346 106-6 —| — | Rodriguez & Bumiiller 

can Indians (415-9) 8 
North American Indians ’ e : Mathews, Workman, 

(427-2) nie cE, ot ea Pe aay Rodriguez, ete. 
Eskimos (424°5) 17 80-7 17 109°8 4 | 776 Rodriguez & Hepburn 
Laplanders (390-4) ... 10 78:7 10 107°1 4 | 70:9 Hepburn & Rodriguez 
Canary Islanders (445°8) ... | 287 74:7 101 T1032, — — Rodriguez 
Guanches (447-6)... 97 75°9 97 110-9 2) 80-4 Rodriguez & Hepburn 
Phoenicians and Cartha- ; : : 

inians (437.6) 16 | 76-5 16} 1085 _.| =.) }Redrignes 
Neolithic Europeans (444°3) | 240 75:1 240 EVIL = — l 
Bronze Age Europeans(431°6) | 46 71:5 46 103-7 — — Rodriguez 
Ancient Slavs (441-7) leo in ea 43 103-6 Se Sores | 
Ancient Etruscans (459-4)... | — — 39 105-7 — — Sergi 
Basques (425°7) .| 35 79-4 35 104°5 — — Rodriguez 
Gauls and Romano-Gauls = a ; 

(460°6) Veal 84 7 lea eat 2 Ne 
Franks, Burgundians and ee : Rodriguez 

Merovingians (451-2) } a aE (Oe ee i 
Mediaeval French (448°9) ... | 183 82-4 183 105°1 — — 

Modern French (451:3) 129 82°6 129 104:8 = = Tramond & Rodriguez 
Romano-British (447°3) —.. 7 67:7 8 98°3 8] ars Hepburn 
Mediaeval British (Rothwell 2 

( 454-5) ritish(Rothwell)|! 999 | fzo-aj* | 291.| | [106-4]* | —| == || Parone 
A (1449) Londoners} | 955] 842 | 867} 1032 | 826| 696 | Pearson & Bell 
“Modern British” (459-0) ...| 44 846 44 109-4 44 | [78-2] | Hepburn 
Swabians and Alemanns from f ' ; 

Row Graves (464-2) } 87 TSP 94 105°3 — — Lehmann-Nitsche 
88-0) una pena 30| 80-2 | 182] 103-8 —| — | Lehmann-Nitsche 
Bavarians (448:2) ... owe (ALO 83:9 | 415 100-7 53 | 79:0 Bumiiller 
Modern Germans (459-4) ...| 18 84:4 18 101:9 — — Rodriguez 
Swiss Alemanns (462:7) ... | 235 785 244. 103-4 — — Schwerz 
Modern German Swiss(447-1) | 30 85:9 30 104-4 — — Schwerz & Martin 


* Values obtained by individual methods and not accurately comparable with other values in this table. 


platymery a marked feature of the apes—at least no genus yet investigated has it so 
intensely as Moriori, Maori or Fuegians. 

The popliteal index was at first introduced with a view of settling whether the 
Trinil femur must be considered human or apelike. The result is unexpected. In 
the first place the types of early man appear to differ more in popliteal index from the 
anthropoid apes than modern man does, and, secondly, it may be doubted whether 
anybody except the owner of the Trinil femur knows what its popliteal index really is! 
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It will accordingly be recognised that the popliteal or platymeric index in the 
case of an individual bone is of small service as a criterion of the apelike or the human. 
The pilastric index is somewhat different, because although the human and ape ranges 
cross each other no average for a human race falls as low as those for the anthropoids. 
Yet the quadrupedal apes can show averages as high as German or English. Indeed, 
the tendency in modern as distinguished from primitive races of man seems to be a 
fall in the pilastric index. The tendency of course has not carried man back to any- 
thing like the anthropoid values, but on the whole it appears to exist. The misfortune 


Pilastric Cross-section of Femur. 


Ta and Ib midshaft sections showing the same pilastric index ; one with, the other without sensible pilaster. 
cd = antero-posterior, ab =transverse diameter, a’b’= mid-point breadth, a’b” =third-point breadth, 
ef = breadth of linea aspera. Outlines of Ia and Ib diagrammatic ; outlines of IIT Australian (148), 
III Shetland (100), IV modern British (85:7), V gorilla (73:0) after Hepburn. II is “ pyriform,” 
ITT is “rotiform” and IV and V “ maliform.” 


of the pilastric index is that while it measures the pilaster it measures other things 
also, and a gibbon with a pilastric index of 100 may merely exhibit a circular cross- 
section and show nothing of the rounded pear-shape of a human section of like value. 
What is needed is a better measure of the pilaster than is provided by the pilastric 
index. In the accompanying diagram two midshaft sections Ia and Ib are roughly 
indicated. They have practically the same pilastric index, but the lower one is without 
a pilaster, while the upper is markedly pilastric. It is clear that the pilastric index 
is no criterion of the human or apelike characteristics of these two sections. 
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Now the essential difference between these is that the maximum. transverse 
diameter ab is more nearly central in the non-pilastric than in the pilastric section, 
and the displacement of the position of the maximum transverse diameter is an 
essential feature of pilastry. The suggestion which naturally arises is that the pilas- 
tric transverse should be taken not as the maximum transverse diameter, wherever 
it occurs, but either as the mid-breadth of the section, or possibly as the posterior 
third-point breadth. Another @ priort interesting character would be the distance 
of the maximum breadth from the mid-point of the pilastric antero-posterior diameter. 
We have found, however, that owing to the frequent flatness of the mesial and lateral 
walls of the bone this distance, and therefore any index based upon it, is not capable 
of very exact determination. Taking an Australian, a Shetland, a modern British and 
a gorilla femur given by Hepburn with pilastric indices of 148, 100, 85°7 and 73 we 
have measured on the drawings he gives of the pilastric sections the mid-point and 
third-point breadth pilastric indices, and have obtained the following results : 


Maximum Mid-Point Third-Point 
Breadth Index | Breadth Index | Breadth Index 

Australian ie Fesez 148 161 (9 °/.) | 243 (64 °/,) 
Shetland ... S80 nas 100 104 (4 fhe) 115 (15 A ) 
Modern British ... se 85-7 85-7 (0 °/.) 95 (117) 
Gorilla Bee areal (CO Wow (0-3 Shap 81°5 (dl Si ) 


The increases per cent. are given in brackets. Thus with the non- or slight- 
pilastered femora the increase does not amount to more than 15 per cent., but with the 
emphatic pilasters to 64 per cent. There is little doubt in our minds that 248, 115, 95 
and 81°5 represent much better than 148, 100, 85°7 and 78 the relative eee of 
the pilaster in these four extreme cases. 

Two further pilastric indices also claim our attention : 

(i) The Index of the Linea Aspera. We take this to be 100 x the breadth ef 
between the lips of linea aspera at the pilastric section divided by the antero-posterior 
diameter of the section. For man this index falls in the twenties. For the anthropoids 
this index may rise to nearly four times its value in man, e.g. to over 80 in the gorilla. 

(ul) The Kllipto-pilastric Index. Suppose a circle described on the antero- 
posterior diameter as diameter and let its area be C. Then let A be the area of the 
pilastric cross-section read with a planimeter. When there is any significant pilaster 
Cis greater than A, that is to say when the section is elliptic with major axis sagittal ; 
when there is absence of pilaster as in the apes the section is elliptic with major axis 
transverse or C’ is less than A. We take as ellipto-pilastric index the value 100 C/A. 
Clearly such an index discriminates accurately between cases in which, while the 
antero-posterior and transverse pilastric diameters are equal, there is and there is not 
a true pilaster. 

For the marked Australian case referred to above the ellipto-pilastric index is 
115°7, for the Shetland case 97:7, and for the extreme British case 91°5, which is 
probably almost a limit on the minimum side for man. For the gorilla section figured 
by Hepburn it is only 71°6. 
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The actual determination of the Third-Point Pilastric Index requires a drawing 
of the cross-section, and that of the Ellipto-pilastric Index a drawing of the cross- 
section and the use of the planimeter. The two indices can be easily obtained by the 
use of an instrument devised a number of years ago by one of us, which at the same 
time draws any contour of a solid body and reads off the area of that contour. The 
Index of the Linea Aspera can be determined at once by any small pair of calipers. 
We have referred to the matter here because we believe that some explanation is 
needful of the comparative failure of the pilastric index to discriminate between man 
and the apes and between the various races of man. It seems to us not the best index 
that could have been chosen as a criterion. The pilaster is a very real feature with 
marked variations. A good pilastric index has not to distinguish in the first place 
between ellipses with major axes in directions at right angles, but between pear-shaped 
and apple-shaped sections, and this Broca’s index fails to do. 

We hope later to devote a special study to the comparative value of various 
pilastric indices. In this memoir we content ourselves with the criticisms which arise 
almost unbidden from an examination of the preceding table of racial indices (p. 253). 
No form of anthropometry can be reasonably successful in racial differentiation if the 
measuremental functions do not adequately express changes in the racial character. 
It is the racial character which first appeals to the eye, and it is the business of the 
anthropometrician to be quite certain before he takes into general use any measure- 
mental function that it really does reproduce numerically the phases of the character 
he desires to discriminate. It is not needful that his function should express every 
shade in those phases—the character may be multiplex and only some principal factor 
expressible by aid of the function—but it should at least describe the change of the 
character in its broad outlines. A measuremental function is inadequate if it can take 
the same value in an individual which possesses and in one which does not possess the 
character under discussion, and this can be the case with the so-called pilastric index. 

To take this attitude with regard to badly chosen measuremental functions is not 
to place all statistical work in anthropometry, as Klaatsch did, in a secondary position’. 
Such work is absolutely primary and the only road to safe generalisation. When the 
statistical and the appreciative methods are placed side by side, the former being based 
on fitly chosen measuremental functions, there cannot be for a moment a doubt as to 
which will give the better results—that is evidenced in every case by the ultimate 
appeal of the appreciative anthropologists to the very statistical methods—generally 
imperfectly handled—which they started by endeavouring to discredit. They feel their 
appreciations will carry no weight unless they have statistical support. Even when we 
have only an imperfect measuremental function, there is no real evidence to show that 
more knowledge will not flow from it than from the appreciative method unaccom- 
panied by any measurements at all. The comparative, but far from complete failure 
of cephalic index or pilastric index has not arisen from their being essentially bad, but 


1 See in particular. Globus, Vol. 76, p. 355, 1899. Statistics are to be wholly subordinated to the 
dictates of comparative anatomy, yet the anatomist is not to hesitate in appealing to them, when they do 
not disprove his prejudgment. 
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from their only impetfectly expressing what was originally supposed to be involved in 
them. The progress of anthropometry will demand more and more complicated measure- 
mental functions rather than a return to those appreciative methods which were so 
characteristic of the earlier anthropologists and are not without their champions to-day. 

An examination of Table VIII brings out a number of interesting points. Platy- 
mery in its extreme forms is not a distinguishing feature of mankind asa whole. It is 
peculiar to Moriori, Maori, the primitive inhabitants of Japan, the Fuegians and the 
Polynesians—our “fringe-races””’. But the orang-utan is almost as platymeric as the last - 
of these. The Asiatics as a whole fall between the orang and gorilla or chimpanzee, 
while the most highly civilised races of to-day are only about as platymeric as the 
gibbon. It is, however, important to note that all the modern European races dealt 
with seem to indicate that their progenitors were more platymeric than the moderns. 
This appears to be true of the ancient inhabitants of Europe and the Guanche, Canary, 
Berber group. The whole of the original inhabitants of America had marked platy- 
mery if not so extreme as that of Moriori and Maori. If we attempt to associate 
platymery with any physical need of primitive races, probably the necessity for speed 
would occur to many and possibly find confirmation in the recognised speed of the 
American Indians. But it would be difficult to separate the non-agile orang from 
other anthropoids on this ground. Any explanation must probably be sought first in 
the correlation between platymery and other features of the femur—a point to which 
we shall return. It is clear that the “scission of the primates,” if not wholly of the 
same character, is involved in platymery as in pilastry. 

In the pilastric index it is again not the most civilised races which exhibit most 
pilaster, as judged by the pilastric index. It is the Asiatic and Australasian groups 
which are most pilastric, the American Indian group follows, and the modern Europeans 
show probably the lowest general pilastric index, possibly but not certainly lower than 
the early and prehistoric Europeans’. The modern Japanese are lower than the earlier 
inhabitants of Japan while the latter like the European neolithic group approach the 
Guanche-Canary and Negroid groups. If-we can trust the small numbers of the 
Neanderthal and Spy cases, there was marked difference between them and the 
Cromagnon type. The modern European differs from the neolithic European almost 
as the Cromagnon from the Neanderthal type. While pilastric and popliteal indices 
give the like order for the anthropoids, at present the orang-utan stands out of place 
in platymery. Possibly some change may be made when a larger number of orang 
femora have been measured. But notwithstanding the gorilla femur is furthest and 
the gibbon femur nearest in the values of these indices to Neanderthal man. It is such 
a resemblance, however far removed, which in part has led Bumiiller to speak of the 


* A similar link between Maori, Moriori, Fuegian and Aino has been pointed out with regard to 
features of their crania: see Biometrika, Vol. x1, pp. 101 et seg. 

; * Probably no stress can be laid on the small Romano-British group or Hepburn’s very heterogeneous 
series of modern British. Parsons’ result which should have been useful is not comparable. Thus it is 
hard to determine any direction of change in the British group. The French group shows little change, but 
the Germans a considerable fall. Modern European races are less pilastric than neolithic European races. 
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Trinil femur as that of a giant gibbon! Before much stress can be laid on such 
slight correspondence of indices as exists those for Pithecanthropus erectus must be 
far more accurately determined than they are at present. 

In the popliteal index there is a fairly continuous rise from the gorilla to early 
man broken, however, by the positions of Cebidae and Simiadae with regard 
to the anthropoids. Here, as in the pilastric index, the Svmiadae stand between 
the gibbon and man. Unfortunately our popliteal indices are few and the data on 
which they are based very scant. But it seems probable that while some few primitive 
races—Maori, Lapps and Andamans—have an almost apelike value of the popliteal 
index, others like the Australians, Negroes and the Neanderthal type have a high 
one. We have not enough races of modern man measured to be dogmatic, but, it 
would appear that, as in the case of the platymeric index, the English at least and 
possibly the Germans have receded to the more apelike form of the popliteal section’. 
It must be remembered that the popliteal index was originally introduced as a means 
of analysing at least partially the nature of the popliteal area. ‘This it is only partially 
successful in doing. The ape has a low popliteal index but its popliteal area as a rule 
is convex. In the case of man, however, the concave femora as a rule have a low 
popliteal index but the convex femora have a high index. The exaggerated popliteal 
transverse in the apes more than compensates for the increased antero-posterior 
diameter due to the convexity. Thus in modern man the low popliteal index may be 
due to increased concavity, while the high popliteal index in the Australian may be 
due to convexity associated with a transverse diameter much reduced on that of the 
ape. Had a true measuremental function of the curvature of the popliteal surface 
been taken—say, subtense by chord at posterior boundary of popliteal section’—we 
should probably have found an evolutionary order: ape, Australian, modern European, 
instead of the popliteal index order: ape, modern European, Australian. We have 
thus another instance of an imperfect measuremental function arising from a non- 
adequate geometrical appreciation rather than from a real defect in statistical method. 
It is easy to demonstrate the truth of this view. We have for mean values from 


Hepburn’s data: 


Popliteal Popliteal 
No. Race Transverse Antero-Posterior 
15 Maori af ee ae: 37°76 28°60 
14 Andaman (1) ae oan 28°92 2221 
1 Andaman (IT) ae ters 37°24 28-60 
14 Australian £2 2a Jono 28-64 


Andaman (I) denotes actual Andaman values. Andaman (II) denotes actual 
values magnified so that the smaller Andaman has the same antero-posterior diameter 


1 A noteworthy position is occupied by the Galley Hill femur in regard to all three indices—it 
provides values which hardly smack of modernity. 

* This index would have been positive for the apes on the average, probably about zero for the 
Australian and Neanderthal man and actually negative for modern man, Our own Australian femora 
fall into the “ flat ” category. 

33—2 
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as the bigger Maori; he has now also the same transverse diameter. The Australian 
had the same antero-posterior diameter to start with; but we see that his popliteal 
transverse is much shorter. His high popliteal index is simply due to this diminution 
of popliteal transverse, and not to an increased antero-posterior diameter, the result of 
greater convexity. The popliteal index is thus only an imperfect measure which does 
not properly discriminate between two fundamental factors, concavity of area and 
ellipticity of section. : 

At the same time, if we allow that these shaft indices determine ellipticity 
rather than the extent of pilaster or of convexity in the popliteal area, it is not without 
interest to determine to what extent the general ellipticity of the subtrochanteric 
region 1s or 1s not associated with those of the. midshaft and popliteal regions. 
This problem in a restricted sense has been a good deal discussed, but by rather 
inadequate methods. Attention was first drawn to it by Manouvrier, who considered 
whether increase in platymery was associated with a change in the pilastric index. 
Kroutowski in 1892' dealing with neolithic femora from ChaAlons-sur-Marne and 
Mareuil-les-Meaux gave the following slender data : 


No. of 


Platymeric 


Pilastric 


Femora Index Index 
lst Group hs ao 4 90-4 118 
2nd Group a ae 5 77:6 105 


According to this a high platymeric index is associated with a high pilastric 
index or accentuated platymery with an absence of pilastry. Manouvrier in the 
following year* dealt with a small collection of femora from Andresy of the Mero- 
vingian epoch and gives the following results : 


No. of Pilastric 
F Se Platymery thdex 
lst Group 17 None 110°3 
2nd Group sae oa 18 Feeble 104:0 
3rd Group wats an 19 Accentuated 100°5 


As far as these go they confirm Kroutowski. But the method and total frequency 
is inadequate, and the classification of platymery unsatisfactory. 

Still a further table of the same character is given by Manouvrier and Antony* 
for the neolithic femora from Montigny-Esbly. 


No. of Platymeric Pilastric 

Femora Index Index 
lst Group ae mals 15 80:1 120°5 
2nd Group sae ie 17 79°7 111°8 
3rd Group Sc eee 18 76°2 105-1 
4th Group ee te 13 74:1 98-9 


1 Bibl. 54, p. 483. 
® Bibl. 57. See also “Etude des ossements humains de l’époque mérovingienne trouvés 4 Andresy.” 
Association francaise. Congrés de 1890. ® Bibl. 96. 
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Here again the method of selection to get means of groups is not clear, and 
considering the variation in both indices, the correlation method used is inadequate, 
and almost any series of results might be deduced by various processes of selecting 
groups. Still all these results confirm the view that both indices increase and 
decrease together. Some confusion, however, was introduced into this more or less 
accurate result by Manouvrier’s use of the term “transverse platymery ” for extreme 
cases of what we should now term stenomery. The reader who will examine our 
correlation tables for the platymeric and pilastric indices will not, however, find that 
there is anything special in the bulk of stenomeric cases ; they are associated, as we 
should expect them to be, with the higher pilastric values, and they do not corre- 
spond to the same association as the sagittal platymery which is found with the 
lower pilastric values. Bumiiller* also gives a somewhat crude correlation table : * 


Pilastric Index 


eats (11) (111) (IV) a0) fess 

(e) : nder otals 
3 rokottatea) ee pent Crem O 100 + Pilaster 
Ss ee ee —- ——_ — — me ee 
> | Up to 100 0 1 22 24 1 48 
& | 99-9—85 11 15 62 33 8 129 
= | 84-980 ioe 14 30 9 8 73 
=| Under 80 28° 26 47 9 44 154 
Ay 

Totals 51 56 161 75 61 404 


It is very difficult to do anything with this table, partly owing to the largeness of 
the groupings, partly because the subranges are not equal (“up to” and “ over” give 
no proper subranges, and where is the pilastric index 100 put ?), and partly because 
of the anomalous Group V, “under 100 with pilaster.” The existence of such a 
group only shows the inadequacy of the pilastric index as a measure of the pilaster. 
To obtain a rough measure of the correlation we have divided Group V_ between 
Groups I and II, and then formed a tetrachoric table as follows : 


Pilasiric Index 


| Up to 100 Over 100 Totals 

Up to 85 132 95 227 
Over 85 36 141 177 
Totals 168 236 404 


The tetrachoric coefficient = +°58. Thus we see that Bumiiller’s data confirm 
Manouvrier’s statement that high platymeric indices are associated with high 
pilastry, and considering the roughness of the table and the two grave divergences 
between his methods and ours’ the correlation value is not numerically so very far 
from those of our correlations on the following page. 


1 Bibl. 81, 8. 47. 


* Bumiuller includes the gluteal ridge in his platymeric antero-posterior diameter and he avoids the 
place where the pilastric antero-posterior diameter is a maximum. 
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Bumiiller while himself quantitatively reaching the same result as Manouvrier, 
z.e. increase of platymeric index (not be it noted of platymery) with increase of 
pulastric index, appears to criticise all results reached by Manouvrier in the matter’. 
Klaatsch, after referring to Manouvrier, Boncour and Bumiiller, holds that a relation 
exists between pilastry and platymery, but that its nature has not yet been cleared 
up. We have no hesitation in saying that there is very considerable correlation of a 
positive sense between platymeric and pilastric indices. Our tables are given below, 
pp. 272 et seq., and our correlations taken from Table II of Chapter VI, p. 194, are: 

oR. oL. oR. ok, 
+ 551 + 081, + 455 + -034, + 388 + 043, +405 + 041. 

To compare with these values we may take a table prepared by Schwerz’, wherein 
the permilles of each pilastric and platymeric index are given for the Alemanns of 
Switzerland. Unfortunately his table sums-to 970 instead of 1000, and there must 
be an error somewhere. He speaks of using 430 femora, but if the numbers in his 
table be multiplied by *43, they sum to 418 and not 430. The table given below 


Platymeric Index 


Upto 64] 65—69 | 70—74 | 75—79 8s0—84 | 85—89 | 90—94 |95and over! Totals 

Up to 89 4 4 2 ih if 1 os bert 13 

8 90—94 1 5 15 6 2 1 aie a2 30 
S 95—99 1 3 1 9 i 3 2 ae 26 
| 100—104 2 9 28 42 35 21 8 1 146 
“= | 105—109 2 1 12 14 19 10 | it 66 
Supa lOaa TA 1 3 11 10 16 13 13 4 71 
payiaed heed oh 1 Bie hens 7 3 9 4 34 
a | 120 and over| = — 1 1 | D) 6 13 4 A 32 
Totals 11 27 75 89 93 65 43 15 418 


then results, which is the most consistent correlation table we can reconstruct out of 
Schwerz’s data. It leads to the values: 


| Mean ‘comers Correlation 
Pilastric Index ... 10574 7:10 ee : 
Platymeric Index 79-97 | 6-73 |f + 629-4 020 


This compares fairly well with the +°58 for the Bavarians. If we were to take the 
mean value of our four coefficients directly weighting with their frequencies, it would 
be +456. Are we then to conclude that there is a somewhat higher relationship 
between the indices of the Germanic group than between those of our London 
group? We cannot think this demonstrated, and for three reasons: (i) Bumiiller’s 
methods differ in important points from ours, and clearly in measuring the pilastric 
index Schwerz had some prejudice in favour of the decades, which might well em- 
phasise the correlation. (ii) Both the tables we have deduced from Bumiiller and 


* Bibl. 81, 8. 47—48, 2 Bibl. 107, S. 655. 
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Schwerz’s data are to some extent guesswork, as their material is not given in a 
form from -which such tables can be accurately deduced, and lastly, (iii) they have 
combined right and left sides and both sexes. 

Now our values are 


R. epi 9 R. ¢ L. 
Pilastric Index Mean ... | 105-81 +:°42 | 103-13 +-38 | 103°85 + -46 99-48 + -46 
i we hee 9-532 + -295 9-262 + -279 9-166 + :321 9°423 + 322 
Platymeric Index Mean Bis ecg 85:11 + -40 84:08 +°48 81:75 +:°40 
* cae littl DAS 8-765 + 272 9-347 + 284 9:606 + 342 8:194 + -281 
Correlation ae oo + °551 + :031 + 455 + 034 + 388 + -043 + 405 + ‘041 
Numbers BS nee 236 247 eg) 192 


The probable errors show that both pilastric and platymeric indices are differentiated 
with side and sex’. Thus combination of sex and side will increase spuriously the 
correlation. If we combine? our material for both sides and sexes, we find the resul- 
tant correlation to be +°510 or an increase of 12 per cent. beyond the weighted mean 
value of +°456. Something therefore of the excess in the Alemann and Bavarian 
correlations is due to this pooling, as well as to the other differences referred to 
above. 

It seems safe to say that within any individual race, the correlation of the 
elliptic tendency in platymeric and pilastric sections is of the order +°5. We now 
ask what relations these indices bear to the popliteal index and find them positively, 
significantly but less substantially correlated with it. Our values are 


é BR. él. | 2 R. @ L. 


Metis ae ra +1134 -044 | +-109+-044 | +-1304-050 | +0994 -049 
Pilastric Index on 


Popliteal Index 4-278 + 041 + °221 + :042 + 256 + 047 + ‘149 + 048 


We have unfortunately no comparable data, but the above correlations seem 
sufficient to indicate that the three sections of the shaft tend generally in the same 
sense, two sections being more alike if they are adjacent. It appears to us that this 
general tendency of the various sections of the shaft to be apple-shaped, rotund or 
pear-shaped, rather than the moulding of the sections by M. glutaeus, M. cruralis or 
M. vastus internus, is the keynote to the relations between the platymeric, pilastric 
and popliteal indices. According as the pilastric section is like the typical human 
pilastric—pear-shaped, like the typical gibbon pilastric—rotund, or like the typical 
gorilloid pilastric —apple-shaped, we may call the shaft pyriform, rotiform or maliform. 
In numbers we might take pyriform pilastric sections those with index exceeding 102, 
the maliform those with index under 98, and those between 98 and 102 can be. 
considered rotiform. Primitive races and early man are pyriform on the whole, the 

* Schwerz does not separate sides, but he gives: Pilastric Index ¢ 106-7, ? 103-4 and Platymeric 


Index 3 80°5, 9 78:5; thus confirming our conclusion that both indices are higher in male bones. 
* See Pearson, Phil. Z'rans. Vol. 192 a, p. 277. 
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anthropoids are maliform, while the Cercopithecidae and the lemurs are rotiform. 
Modern man is moderately pyriform, with a tendency to the rotiform, which appears 
to have been already reached by the modern German’. 

When we say that there is a correlation in form between the pilastric and the 
platymeric or popliteal surfaces we of course do not mean that they are always 
pyriform or even rotiform when the pilastric section takes these characters. All we 
understand is that the indices of these two sections will move in sympathy with the 
index of the pilastric section in the direction of rotundity and pyriformity. For 
example, we have in our series seven male femora with pilastric indices between 125 
and 129, their platymeric indices fall into the groups 912-98 (1), 9496 (2), 97— 
98 (1), 100—102 (1), 103—105 (1), 112—114 (1). Thus all are. much in excess of 
the mean male index of 85, and two are actually rotiform and two pyriform. 

We ourselves look upon the shaft as a whole and its character whether pyri- 
‘form, rotiform or maliform as hereditary. Particular types may have been selected 
because they gave for a special environment or habit a better insertion area for one 
or other muscle, but the selection of a particular form of subtrochanteric, midshaft 
or popliteal region would in itself modify the correlated regions®. 

An important question with regard to the correlation of the shaft sections which 
we have indicated as existing intraracially arises when we consider the problem inter- 
racially*. Is there a correlation between the racial mean or type values of the shaft 
indices ? 

To answer this question we have only our data in Table VIII. Excluding the apes 
we have 44 races with platymeric and pilastric indices and 14 with popliteal indices 
as well. The three interracial correlations are : 

Pilastric and Platymeric: — :0406 


Pilastric and Popliteal: + °2502 
Platymeric and Popliteal: +1624 


The results seem very remarkable. 

The interracial correlations for popliteal index with both pilastric and platymeric 
indices do not sensibly differ from the intraracial values ; indeed they are surprisingly 
close, considering the largeness of error due to paucity of data. The popliteal index 
is still somewhat more closely related to the pilastric than to the platymeric. But 


* The Neanderthal-Spy type was rotiform, the Cromagnon type was pyriform; it is possible that this 
distinction has been maintained in our Londoners and the French as compared with the Germans, but this 
comparison would not hold for the platymeric indices of these races. 

* We object just as much to Manouvrier’s view of “la saillie pilastrique comme la platymerie produite 
sous linfluence du muscle crural” or of a portion of the crural muscle altering its “action modificatrice 
sur le fémur, suivant la nature des occupations et du genre de vie des différents individus” (Bibl. 57, 
p. 131) as we do to his critic Bumiiller’s statement that: “die Stenomerie wird durch den Muskeldruck 
des cruralis hervorgerufen,” or that the convexity of the anterior surface can be explained owing to the 
compression exercised by the muscle, which squeezes the diaphysis in the direction of its transverse 
diameter (Bibl. 81, 8. 53), 

* For the first introduction of the conceptions involved in intraracial and interracial correlations see 
Biometrika, Vol. 1, p. 460. 


Platymerie Index 
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the interracial value of the correlation between pilastric and platymeric indices is not 
only reduced to insignificance, but is opposite in sign to the intraracial correlation. 
We know of such differences between interracial and intraracial in other cases’, but 
they are always of marked interest as bearing on the differential selection of race 
characters by environment and by habits of life necessary to fit that environment. As 
an interracial character platymery (low index) is just possibly associated with pilastry 
(high index), while the reverse holds in a high degree inside the race. If we might 
hazard a suggestion we should incline to believe that both subtrochanteric and mid- 
shaft regions had been stringently and diversely selected in the modified conditions of 
the struggle for existence in different parts of the world; but that the popliteal region 
had been much less stringently selected and had followed in correlated change the 
changes in the higher regions of the shaft. 

The interracial correlationship is exhibited as a “spot diagram” in the chart on 
the previous page. The regression line obtained is based only on the human elements ; 

‘it is, perhaps, suggestive that it passes to the centre of the anthropoid apes rather 
than towards any of the primitive races; these appear more or less as outliers of the 
main human group rather than as links in a chain of descent from an apelike form to 
civilised man. 

A further interesting point, since the pilaster is peculiar to the upright primate, is 
the question of how far it is correlated with stature. Now the only measurement we 
have suggestive of stature in this case, and it is by no means a bad one’, is that deduced 
from length of femur. Hence the relation of length of femur to he indices of the 
cross-sections of the shaft is of some interest. An examination of the BS section of 
Table IT, p. 194, shows that the correlation of platymeric index and maximum length 
of femur is slight and irregular in sign except in the case of the female left bone where 
it appears to be significant but small. On the other hand the correlations of pilastric 
index with maximum length of femur are uniformly positive and two at least are 
certainly significant. As we can from our data*® obtain further the correlations of 
length of shaft with pilastric index we place both series of correlations here for com- 
parison : 


Pilastric Index with | uve cf MEE 9 R. g L. 
Maximum Length of Femur ... | +102 + 045 + °204 + -043 + 121+ 051 + 282 + 047 
Length of Shaft a4 ... | +°059 + 043 + 239 + 043 +-111+-051 +317 + 050 


Now these results seem of considerable interest. They show (i) that there is no 
marked relationship between the pilastric index and either length of femur or length 
of shaft, (ii) that there are distinct differences in the correlation between left and right 

* See for cranial lengths Biometrika, Vol. 1, p. 355, and for nasal heights, Biometrika, Vol. 1x, 
p. 423. 

* See Bibl. 79 for correlation of femoral length and stature and our p. 5. 

* Let S=length of shaft, d,= antero-posterior, d,= transverse diameter, r= correlation, and 
V= coefficient of variation, while i= 100d,/d,; then 7=(Va, sa, — Vay 7sa,)/Vi- Both 74a, and sq, ae given 
in section SS of Table IT, p. 195, Vg, and Vz, in Table III of p. 164 and JV; in Table IV, p. 165. 
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sides, and (iii) probably distinct differences between male and female, the latter being 
for the same bone in every case more highly correlated. These latter results confirm 
what we have already stated, 7.e. that spurious results may be reached by pooling 
indices for both sexes and both sides. ; 

The first result seems to indicate that neither long femur nor long shaft in them- 
selves produce a marked pilaster, 7.e. if there be a mechanical influence, such as certain 
writers have suggested, it is of secondary importance. 

More substantial correlations are obtained by correlating the absolute length of 
the pilastric antero-posterior diameter with the length of shaft’, i.e. 

$R.4 2634-042, ¢ 1.4°3994+-038, 9 R.+:2464-049, 9 L.+-459 +040, 


but it is difficult to argue more from this than that general increase of size of femur 
increases both length of shaft and pilastric antero-posterior diameter. At the same 
time the correlations are distinctly larger between the shaft length and the antero- 
posterior diameter than between the former and the transverse diameter : 


Length of Shaft 
and Transverse $ R.+°1934+ 048, §$ L.4+:1644°043, 9 R.+°1214+°051, 9 L.+:108+ :050. 
Diameter 


On the whole we may conclude that there is some relation between size of femur 
and the pilastric index and that this is more marked in the influence of size of femur 
on the antero-posterior than on the transverse diameter. But the influence is not of 
such intensity that it justifies us in assuming that size of bone or indeed the stature 
largely influences the development of the pilaster mechanically. 

If the big individual has on the whole a somewhat higher pilastric index, we may 

_ask if this relationship is maintained when we consider the matter interracially. Have 
the taller human races more pyriform femora? We have the pilastric and platymeric 
indices for a number of races in our Table VIII, p. 253. Unfortunately, as we have 
seen, the bulk of investigators have pooled their data for both sexes, and we are 
ignorant of the proportions in which they are mixed. Further not all investigators 
have given the same absolute length of the femur. On examination it appeared that 
the oblique length was more commonly given. We have accordingly taken as a 
reasonable indication of the stature*of a race the oblique length of the male femur, and 
modified the maximum length, when that only has been provided. Our figures are 
thus only approximate, but amply sufficient to indicate whether there is any close 
relation between the stature of a race and its platymeric or Eeuae mean index. 

We find for 44 races: 


Interracially, correlation of oblique length of male femur Cah 
and platymeric index wn 
Intraracially for our Londoners’ mean platymeric index and | +087. 
maximum length of femur correlation if 
There is thus possibly a very small positive correlation between length of femur 
and platymeric index, and this may be taken to be the same intraracially and inter- 
1 Tt will be seen that the pilastric antero-posterior diameter has like the index increased correlations 
in the /eft member. 
34—2 
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racially. Thus the platymeric races are the slightly shorter races, but the association 
of platymery with stature is of the slightest. Turning to the pilastric index we 
have: 

Interracially, correlation of oblique length of male femur 


and pilastric index Tes 
Intraracially for our Londoners’ mean pilastric index and | 

; : +°177. 
maximum length of femur correlation J 


Neither of these correlations is very substantial, but there is a great difference 
between them. Within the race excess of stature is associated with a more marked 
pilaster, but the short race on the average has more pilaster than the tall race. This 
interpretation seems borne out by the fact that short races like the Veddahs, Anda- 
mans, Negritos have high pilastric indices. But the rule is only an average rule and 
the correlation is so low that exceptions like the Australians and Patagonians of course 
occur. The tall modern civilised races are, however, approaching the rotiform femur. 
It would thus seem that the evolutionary explanation of pilastry must not be sought 
to any large extent in the need for increased strength to carry the vertical weight 
imposed on the femur, but may possibly have to be associated with agility in the 
vertical position whether it be in speed of running, or managing a canoe, etc. 

Turning next to the question of the influence of growth on the fundamental 
indices of the shaft we divided our non-adult 42 femora into three groups: (i) Femora 
with diaphysial length from 15 to 25 ems.—there were 12 of these with a mean 
diaphysial length of 21°51 ems. (ii) Femora with diaphysial length greater than 25 cms., 
but which were not capable, owing to absence of epiphyses, of having neck or maximum 
length determined. The mean diaphysial length of 13 such femora was 31:2 cms. 
(ii) Cases in which the neck was capable of measurement but maximum length was 
impossible (9 cases with mean diaphysial length 37-2) and cases in which the epiphyses 
were present, but the sutures still open (8 cases reaching up to the mean adult dia- 
physial length of 38 to 89 ems.). The diaphysial length is here taken from epiphysial 
border to epiphysial border. 


Influence of Age on Fundamental Indices of Shaft’. 


Age Group ¢ + ? Platymeric Index | Pilastric Index Popliteal Index 


| Epiphyses lacking, Diaphysial : : ‘ 3 : 
Length 25 Rooter under } seu) 1On Ader oe Ea 


Epiphyses lacking, Diaphysial 9. : ; : 
Tee ranean } 87-4 [41-7] | 1121 [41-7] | 69-9 [41-1] 


| Epiphyses imperfect but neck : ey , ‘ ; ; 
form with epiphyses formed Seles Fa pa es es a 
| Adults (826 to 867) a3 | 845 [+02] 103-2 [+.0°-2] 69°6 [+ 0-1] 


The probable errors warn us to be careful of laying any great stress on these 
results. The suggestions which arise are: The platymeric index decreases or platy- 
mery increases with age. Pilastry decreases with age; it appears to rise from infancy 


* Probable errors roughly approximative. 


————— 
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to childhood and then to fall steadily in the adult. It is venturesome to assert any- 
thing of the popliteal index, but this like the pilastric appears if we could trust the 
differences to increase with age and then again decrease. To sum up: the shaft of the 
femur seems to have its minimum of flatness at all three fundamental sections in the 
adult stage, although its maximum rotundity may be reached in infancy (platymeric 
index), in childhood (pilastric index), or on approaching the adult stage (popliteal 
index). In the case of pilastry “maximum rotundity” must be interpreted to mean 
sagittal oblateness. 
_ The only comparative material I have found is the following: 
Bumiiller* gives some slender data for embryos and children up to 7th—8th year: 


Age Group Platymeric Index Pilastric Index Popliteal Index 


Diaphysial Length 3 to 8 ems., Mean 


. ‘ ata" 

6-4 (8 cases) 81-9 986 | 65:5 
Diaphysial Length 18-5 to 25:5 ems. es ve in 
Mean 22-2 (5 cases) pre pe Ae 
Adults (circa 400 cases) ee : 83-9 100-7 68-2 


For the pilastric index he obtains a maximum in childhood and a fall to the adult 
stage, but his other results are not in accordance with our somewhat more ample 
material. He finds a minimum with childhood in the popliteal index and an increase 
with age in the platymeric index; the very reverse of our results. But as he includes 
the gluteal ridge in his platymeric antero-posterior diameter, difference of method may 

be as influential as the smallness of both our samples. There is but little hope of full 
— light on the manner in which the sections of the shaft change during growth until the 
material can be increased 10- or 20-fold’. 


* Bibl. 81, pp. 85—87. 

* Rodriguez (Bibl. 101, p. 48) has a very brief sentence in his section “Variations suivant l’age” (the 
whole a page in length with no numerical values) ; he says: “Les indices pilastrique et platymérique sont 
plus élevés chez les jeunes.” He had 52 femora non-adult of all kinds of races and he does not say that 
he has divided them into age groups. Bertaux (Bibl. 52, pp. 210—220) has a number of young (child) 
femora for which he does not give any pilastric or platymeric indices. On p. 220 he has a table giving 
means according to age and the entries: 


Mean according to Age. 


| Under 20 | 20 to 40 | 40 to 60 | Over 60 
Length a 374-0 432°4 439°0 429°6 
Pilastric Index 113-0 102°8 104°7 102°1 


But on examining his data pp. 212—215, the first group under 20 appears to consist of the right and 
left femur of one individual (male) aged 18, and therefore we think no statement can be made that this 
index decreases with age. 
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Note I. to Broca’s TABLE (see p. 252). 


The following table gives a somewhat wider range than Broca’s of the pilastric 
index in various living forms. In drawing up this table we had hoped that we could 
‘take the needful measurements from Dr J. 8. Foote’s paper, “A Contribution to the 
Comparative Histology of the Femur’,” which has at first sight an apparent wealth 
of information on the midshaft section of the femur in many living forms. The work 
is edited by Dr A. Hrdlitka, and bears the imprimatur of Dr Frank Baker, Dr G. A. 
Piersol and Dr A. Hrdli¢ka himself. But as often as not the sections on the plates 
(of which no scale is provided) do not agree even relatively with the measurements in 
the text. In a large number of femora with which we have some familiarity the 
wrong orientation is given in the plates. In a good many cases the section is cut 
through the third trochanter without comment, and sometimes the third trochanter 
may be so orientated as to appear as a pilaster! We might suppose this due to con- 
venience in placing on the plate were it not for the fact that the antero-posterior and 
transverse (here called lateral) diameters are interchanged in the text itself. This 
interchange has taken place with regard to a very considerable number of femora we 
knew well previously or have eared since our suspicions were aroused by the perusal 
of Dr Foote’s memoir. We feel fairly certain of having in the case of the Mammalia 
discarded the bulk of these erroneous cases, replacing them by larger numbers measured. 
by ourselves. The case is different, however, with the Bats, Amphibiats and Reptiles ; 
we are not convinced that the frequent errors found in the field with which we are 
more familiar may not exist in these groups. Our results therefore for these groups 
are based merely on Dr Foote’s data and cannot be considered final. For Birds we 
have been able to some extent to check Dr Foote’s measurements by measuring 
21 avian femora in our own possession. For Man we think it safe to use Dr Foote’s 
data, and they add some interesting material to our series of racial values. 


TasiE 1X. The Pilastric Index in Living Forms. 


Man (Foote). Compare: 

Man (Chief Races of the World) 
109-9 (Present. Authors) 

Man (17th century Londoners) 
103-02 (Present Authors) 


White Fetus (up to 9 months) (6) 115-3 
American Indians (Children) (3) 1091 
American Negroes (25) ... ~aieeLOggn 
American Indians (Adults) (19) 102-2 
American Whites (Adults) (68) 101°8 
12th Dynasty Egyptians (7)... or 


PRIMATES (OTHER THAN May). 


Anthropoids (19) ... 85-0 (Broca and Foote) Cebidae and Simiadae (45) 101-1 (Broca and Foote) 
x (187) ... 83:8 (Present Memoir) = Od nett (86) 98:3 (Present Authors) 
Lemuroids (42) 100-6 (Present Authors) 


* Smithsonian Contributions.to Knowledge, Vol. xxxv, No. 3, pp. 1—231, Washington, 1916. 
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Amphibians (39) ae ... 116°3 (Foote) Birds (omitting Struthionidae) ( ay 104-0 (Foote) 
Reptiles (omitting Turtles) (26) 124-3 (Foote) Birds (_,, , ) (21) 111-3 (Pearson) 
Turtles (8) use Sie ... 96:5 (Foote) Struthionidae (3) a ... 124 9 (Foote) 


Mammatia (Present Authors + Foote). 


Carnivora. Carnivora vera (61) ... ...  93°5 Rodentia. Simplici dentali (23) ... Eso Shee, 
~ Pinnipedia (1) ae ro ORD, Duplici dentali (2)... Sop, SSS 
Ungulata. Artiodactyla, Pecora (26) ... 110°8  Insectivora. Insectivora vera (10) doce = LORD) 
5 Tragulina (1)... 107-1 Dermatoptera (1)... ane.) | Malte 
a Tylopoda (2) .... 101:0 Chiroptera (55) (Foote only) ae wn) 14:3 
at 5 Suina (4)... ... 112-1 Edentata (15) Ne sak hats me 10978 
‘ Perissodactyla (8) ae ... 124°3 Marsupialia (6) ns ss 13: sa) 90°6 
“ Hyracoidea (2) ... fe ... 91:3 Monotremata. Echidnidae (2)... ore ec Yd 


. Proboscidea (3)... ee ve L402 a8 Ornithorhynchidae (2)... 70:0 


The main feature of a table like the present is the evidence that it provides of 
man’s unique position in pilastric index. The other anthropoids do not approach him. 
We have to ascend to the Old World monkeys and the Lemuroids to reach a mean 
pilastric index over 100, and then the source of this value is not usually the same as 
that of the still higher index in Man. It arises from a rotiform not a pyriform 
pilastric section. Even when we get, as in the Birds or Pecora, an index as high 
or higher than in Man, the source lies in a rotiform section being extended antero- 
posteriorly to an elliptic section, and not in the development of the characteristically 
human pyriform section. To find traces of this we must search among the lesser apes 
and anthropoids, and the traces are not very marked then. Indeed, the rotiform 
section is still by no means a scarce variety in Recent Man, and in almost any long 
series of femora we can mark both rotiform and pyriform pilastric sections. The 
pyriform section, we have suggested, came in fairly rapidly with Cromagnon Man; the 
present mixture is hardly explicable without postulating a fairly recent ancestor with 
a roughly rotiform pilastric section—a direct descent from or at least a hybridisation 
by a Neanderthal type. 

Any interpretation, however, of such a table as the present which does not dis- 
tinguish between 110 in Man and in Pecora is foredoomed to failure. The high 
pilastric index of Man screens an almost unique development from the anthropoid 
stem; the high value in Pecora is most probably a vestige of a much earlier 
living form 


Nore II. Correlations of Platymeric, Pilastrie and Popliteal Indices having 
regard to Side and Sex. Tor reference see p. 262. We place here the tables on 
which these correlations are based. 
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(vii) Popliteal Index. 


919119 1H 1D 
STRIOL fe ee ea coset ah aise alee 
; GeLit-2-F1L 1) eee a a ra 
os SPLESTTT |e ee at ey 
STRIO ra of 29 © SO Ga Se NO) 3 OD St Seal 
T?4O.L AADAA 4 ce &-TIT-€-80T eek eb ae 
Compe aeiapadianeie oleh fk aye Pelog AN ALSROS SD 3 9-s0r-9-00 1°) ae 
Reems eile tft es = e-gor-acor | Ili iti ti 
eo Pelt Pitt |e ses (1 11ilil i? i]s 919 910 
¢-01-¢-66 | || lata | | 
Ye) | 19 | 
6l-LL | | | Jac eeacea yseelmalr s Pear Dall el gl erga ccd Ua ¢.66 -¢-96 | | [A | Yt] | 
bY) 
1919 : ; 296-326 | | | laaanea’ | 
9L-FL en See ere 29 a 6L-LL el en eal | ap oe ae “ 
at ~< G.€6 —&-06 [Sel pee Le | = 
= pl oapteaclel see ® ay Oh ; " 
Clint aH lHANAMD10M x 8 | OL-Ph Petenraoee et ate Wines 8 
ioe | 2 Ss = i Sh = 
S 8 .06 218 | | laaawod |i | | & 
1-89 | | | eee e " ae ae 
01-89 aod | 20 a €L-Ih IPexice vente meteapcaicatcaie aS eS 
S Nn aS | 1 B= 1D 
ea = 3 | 5 G18 9-78 | a lamaorada | | x 
L9-9 | | lata oman | od S 01-89 Nc Ac ci asl Se 12 18 
~~ 1 1d NS ie) 
10 10 ms Ss G-F8 —¢-18 | geeateeo cs cue |) d = 
F9-69 Fe coearncons. | | |S 1L9- | ee Ss i 
Le ag Ceislest ae ean 9-S9 mw DORs | |S 
a isu — 19 10 é 
fk a & i ie c ¢-18 -$-8L | laaawowse | 5 
19-6S eS cence ceoeney ll || ee F969 ye ad ea ries a 
12 19 
.o PonG0 pielse reek) Cuil ie LNs G-8h “92h | | |awrodde | FS 
sc-9¢ | Ja la lana | = 
pe a cera « er Pal i (PY ae eso eM a es 19 19:19:19 “4 
ws, sy = G-G) -G.6L | | lacota | = 
Le a Ve a ee a i I plea) Mop ie re ees | ce 
; fee NESEY eles 1919 
: (eel eo ifrafoch at ch el oe 5 -c. A 
RSSSSSSAAAR 2 ESBSSSSIER S GGL —G-69 uieaareareamel curs fo} 
Lees! eeelenstiee Se elie. he path 3 ; 
In SO 19 O10 O10 O10 © 49 2 = rc re N 
MHDARASSOAIAA S : Copuy OuijsD/re g-69 —G-99 Paha Pa | ae 
wOpUy Ol—SO]UT g:99 0-69 9) [el Tet et ities 
| 2D 2D 2D 2D 2D 29 19 19 19 19 19 . 
De Hoare Hhan | Bw 
19 29 COCO R= = ODDO inf 
DID 9 oO Sr | 
OOM HIND DY Hw oS == 
Hid OOO DODD 


xapuy yooudog 


275 


THE FEMUR 


PART I. 


6 L. 


(x) Platymeric Index. 


19 10 19 19 1919 
S[BIOT, (= Male riorteienes evenitas eli] Be) 
N 
> 19 10 
¢-FLI-9- 110 petit cone talks 2a adhe HP alam ha 
SprAMESASLOE A olf UP AR ea IP th Sees 
&.801-¢-SOT ot ne Sa Me 
19 19 
&-GOT-¢- Z0T [Felden el pesca sameercalp oll ete 
&-B01-¢:66 aN al A Sh Aa 
1919 
¢-66 —9-96 lees [sien ea etccat oO 
10) uD 
¢-96 —G.86 la ca beret | Bs 
19 Ye) 
-86 -9.06 ete leq star etiea caer S 
Ww Vox) 
G-06 -¢.18 NAW MAI” S 
12 198 19 
G.18 -G.F8 agmmddeea!] lea 2 
1D 1919 10 
¢-F8 -G.18 2 i ieocaceies | ce 
Pe aw wD 
10 
GTS —S:Bes Viele eeieventcien cacy ite | < 
aa oo 
GBI GG oa lies eaenania eo cs x etl oi 
ples} 19 wo Ww 
G.e) -@.éh fA ese ee eT | Se 
G.3L —2-69 Tec iat ssi | elle sea a © 
2.69 —2.99 1 la MSS ats [str Oe alae cies 
1D 2D 19 1D 19 19.10 18.19 19.19 19 19 
ADHHROHODaAID | Bw 
191919 © Oc Pe Ee ODD 3 
WPM GOP o Sewers | S 


APAMIDHAH-EONMNOAAYW 
Hini9p1wooorerrreoo 


xapuy yoayudog 


2 R. 


(xi) Platymeric Index. 


BIGOT emcees = 
re 
19D 10 
Diese ai le e} x 
FII-ZIT eles) a 
IIT-60T es fet at ae 
80T-90T fee td ei: 
GOT-S0T | alan 2 
B0T-00T le | oe 
66 -L6 OSes) | i 
10 10 
96 -¥6 se icorcs = 
€6 -I6 aheeese se eey ee 
19 19 19 19 
06 —88 eevee he i 
ee wD tics) Yen} Bo) 
18 —&8 sapere «(leer 1b 
fn | 
wD 19 
we bes) 
78 -38 Be, Ara eee cep cs 
wo pie) 
18 --6L Gives Heo Gace. | | a 
See) = 
82-91 HMHENMHAN a 
i, =i ict psig tT sacha al Gy(ROI 
ah S02 SEO NCCT [eal el el s 
69 -L9 ees Re OY cot a 
oes et Te Weleda te Se 
MD DHAH-EOMOMANND 4 
Hoda wdatama ded | 6 
Ii AM OOO Ee DDD Hu 


wapuy yoaydoy 


OL 


(xii) Platymeric Index. 


19.1919 19 

OE Me ena on ey cl ee eo ee 
rr 
IIT-60T [Patt he ei hehe 
801-90T SLT hell Sie ake eres 
GOT-S0T | | ft feuhe ets aS 

1D 1D 
B0T-00T cap ealeel =} | | 
66 —L6 Be cle spe |) ~ 
96 -6 (AN prt iad Ico 

1D 1G 

SS STG a tip hrcn contort eter el ele 

1 0 pie) 
06 -88 Pe ete rere ee a 3 

10 

L8 -G8 | colon coles ca Gs. | | 2 
po) Ww 
¥8 —-Z8 Rt lino colt ages ei | | S 
1p 29 1929 Ss, 
18: =62 [Paietiosiomies ame a 
1 1 om 
8L —-9L | oo te 1g 19 19 Hoa Br 
Gh -@L jaca | | a 

Yes) 
6L —OL aaAnNA a ae = 
Ve ae ee ast al le Neg Be a 
99 -¥9 ae a a rel > 
BESSLRELSRSS |g 
SoAdoAdAE SmHedad | S 
MMWOSSK-EE DODD AH 


xvapuy qoayydog 


35 


976 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


VII. The Bowing of the Femur. 


We were able to measure the indices of bowing in 41 young bones. In 25 of 
these the epiphyses were absent, and the neck was so little developed that no neck 
measurements could be taken. In 9 bones, although the epiphyses were absent or 
in part absent so that no length could be taken, the neck was formed, so that neck 
measurements were possible. In 7 bones the epiphyses were present so that the 
maximum length could be taken, but the epiphyses were not fully fused. We were 
thus able to make five broad age divisions, each containing, however, only roughly 
seven bones. The results were as follows: 


Age Group. Both Sexes Eee wo mopepepl ee 
A | No Epiphyses, Lue Length* < 25 cms. as 2°45 37°14 
B * is 25 to 30 cms. 2:78 39-05 
C | > 30 cms. v2 3:03 40-14 
D Epiphyses imperfect, Neck formed ae pac Joe 2°89 35:20 40-63 
E | Epiphyses formed ) 4... ; se Sie sas 2°61 ‘| 47°60 : 
F | Adult Bones 6 (RL ay, st oe 2°55 37°85 
1D ge Se . O (Rese ex ore wie ae 2°50 41:14 


* This is not the diaphysial chord used in our index of bowing, 7.¢e. the distance from platymeric to 
popliteal section, but the length from epiphysial border to epiphysial border taken as accurately as the 
case permitted with the tape or calipers. In determining the bowing chord the popliteal section was taken 

t =' of this diaphysial length from the epiphysial border. 


If these figures for non-adults could be considered as based on numerically adequate 
data—which is far from the case—we should conclude that bowing increases from 
infancy through childhood to about four years of age and then diminishes to the adult 
condition when it has again about the infantile value. Whether there is a real 
maximum of bowing at about four years of age seems to us doubtful even if the above 
numbers are valid, because it is more than probable that our sample of children is not 
a random selection, but that the individuals who die in childhood have on the whole 
less healthy and normal bones. We believe that Guldberg’ is incorrect in speaking 
of a flat femur as of infantile type; it is very difficult to appreciate the curvature in a 
very short length, and naturally if he has judged as appears by the subtense only, 
this would be much smaller for an infantile bone than an adult one. We cannot 
accept the position that the eye can judge a “flat” bone; the length of the arc makes 
a very appreciable difference in our judgment of its curvature, and we believe that 
without actually determining the ratio of subtense to chord, it is not safe to appreciate 
bowing by the eye. If & be the radius of curvature of the diaphysis, A, the diaphysial 
chord, A, the diaphysial subtense, then if we assume with Antony and Rivet? that the 
bowing is in a circle, we have 


R=3A,+4A}/A;=12'54,/B 
= Bibl: 93, S.295- 2 Bibl. 97. 


PART I. THE FEMUR 277 


nearly, where B is the index of bowing. Thus if & is to become infinite or the curva- 
ture zero with infancy, we must have, since A, becomes smaller and smaller, the index 
of bowing B decreasing as we go back at a very rapid rate. We do not, however, 
find this to be the case; the index of bowing remains relatively constant and the 
chord increases rapidly with age. Thus F is greater for the adult than the child or 
the curvature is less’. We have as a matter of fact for our five groups in terms of 
curvature: 


A 0115 
Children under 5 years F ou 0110 cm.-. 
C ‘0100 
Neck or Epiphyses D 0095), 
formed } te ‘0094 oe oak 


7 ‘0083 cm. (according to our data). 
Ae z 1-097 em. ~1 (according to Antony and Rivet). 


* Guldberg (Bibl. 93, S. 296) found the curvature in children of 8 to 12 the same as that of adults. 


It appears to us therefore that absence of bowing as a mark of imfancy is an 
incorrect conception. At the same time we have only very slender data for fetal 
bowing. The fetal femur has been asserted to be straight, but we are inclined to 
believe that the judgment of its flatness has probably been made like that of the 


1 There is a good deal of confusion in the anatomical or anthropometric use of the word curvature. 
It often appears to refer to the radius of curvature R and not to the mathematical curvature 1/Z. 
Antony and Rivet take the mean &; but do not appear to recognise that the inverse of the mean & is 
not the mean curvature, 7.c. mean value of 1//, although their conclusions are drawn in terms of cur- 
vature. Thus the 26 gorilla femora they give have a mean curvature of *0139, the inverse of which is 
71:9 ems., while the mean radius of curvature is 79°8 cms. [A. and R. give it as still higher, 84-1, but this 
arises from their using the mean radius only in the case of paired bones]. The difficulty is admirably 
illustrated in the case of the gibbons, where two out of 15 femora are said to have R=. The mean value 
of & is accordingly infinite and the inverse of mean & would be zero. Thus these two femora must 
either be arbitrarily omitted, or more refined measurements taken to find their &. If we take the cwr- 
vature, the mean value for the 15 gibbons is -005354, corresponding to an inverse of mean curvature of 
186-8 cms.—a radius higher than that of, the gorillas, but by no means infinite. Had we taken the mean 
radius of curvature of the 13 finite values the result would have been 287:3 ems. The same 13 give for 
mean curvature the value ‘006178, leading to an inverse of 161°9 cms. It will be seen from this illus- _ 
tration that if curvature and not an index of bowing is to be adopted we can only avoid asserting that 
the gibbons have an infinite mean radius of curvature by starting with the curvatures and not the radii 
of curvature. In this case according to the data of Antony and Rivet the 


mean curvature of the femur in Man = '0096* 
* Fe 3 3 Woman = 0097 
: A 5 . the Gorilla = -0139 
0 . os the Gibbon = -0054 


while infants and children under five give according to our data a value of about ‘0110. It will be seen 
that if the infant be nearer to the gorilla, the adult is nearer to the gibbon, and we have another case—if 
it be in an inverse manner—of what has been termed the “scission qui se fait dans l’ordre des Primates.” 


* Using mean yalues our results give in Man :0079, in Woman :0087. The differences must be racial; they can scarcely 
be due to the fact that we have worked with the diaphysial chord from popliteal to platymeric section, while Antony and 
Rivet take the entire diaphysial length. For, owing to the flattening of the anterior face as we approach the epiphyses, A, is 
increased while A, remains nearly constant, thus R would be exaggerated and their curvature 1/R diminished. As we have 
already indicated, the secondary index of bowing shows the unsatisfactory character of R. 
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infant on the smallness of the subtense’. Extreme bowing in cases of rachitis may 
be due to mechanical influences, but that bowing in the normal human being is a 
product of the weight of the body seems incompatible with the decrease of curvature 
with the approach to adult life. 

Guldberg has considered without providing quantitative determination the skew- 
ness of the bowing. He writes: “diese Kriimmung hat gewohnlich ihre grésste Hohe 
ungefihr in der Mitte oder etwas niiher dem proximalen Ende, dagegen viel seltener 
niher dem distalen Ende.” 

Our secondary index of bowing has been devised to describe this skewness ade- 
quately. It will be seen that the point of maximum curvature divides the diaphysial 
chord in about the ratio of 2 to 8, so that point is substantially nearer the proximal 
end, certainly this point is not “ungefihr in der Mitte.” Our data only shows 4°4 °/, 
of male bones with the maximum of curvature nearer the distal end, and 14°7°/, of 
female bones. This apparent sexual difference is marked by secondary indices of 


1 Bowing of the Fetal Femur. We do not know how bowing has been measured on the fetal femur 
by others. The bones of the fetal skeleton are so plastic and liable to set and distort in the process of 
mounting that little confidence can be placed in measurements made upon the dry fetus as representing 
the actual fetal condition. Further the quantities to be measured are so small that great errors are likely 
to occur. Accordingly every one of the present values is to be considered extremely doubtful. Taken 
as a whole, however, they do not seem to support the view that the fetal femur is fat. Our measurements 
were made by taking a thin bit of lead ribbon, cutting off a length equal to the distance between the 
assumed popliteal and platymeric sections, bending this to the anterior surface of the femur, then placing 
it on its edge on a sheet of paper and drawing the curved line of the anterior face from this lead ribbon 
with a fine pencil on the paper. The chord and subtense of this are were then measured and the distance 
of the subtense from the proximal end of the chord. We have to thank Professor Wood Jones for most 
kindly placing six dry preparations at our disposal. 

First Fetus, R. and L. Diaphysial Length 6-90 ems. The torsion is so great that the plane of the 
anterior face at the proximal epiphysis border is rotated so as to be almost perpendicular to the plane of 
the anterior face at the distal epiphysis border. This rotation brings the mesial boundary of the upper 
half of the anterior face into the sagittal plane of the lower half of the anterior face, and the lead strip 
has either to be given a double curvature in space, or will show even a slight negative curvature when 
brought against the mesial boundary. This torsion formed a difficulty—although not so complete—in other 
cases and the position of the lead ribbon had to be a compromise. 

Second Fetus, R. and L. Diaphysial Length 6-41 ems. Primary Index of Bowing, R. 2°56, 
L. 2°34; Secondary Index, R. 50-0, L. 60-0. 


Third Fetus, R. and L. Diaphysial Length 5-23 cms. Primary Index of Bowing, R. 2°29, L. 2-26; 
Secondary Index, R. 48-0, L. 48:0. 


Fourth Fetus, R. and L, Diaphysial Length 4:40 cms, Primary Index of Bowing, R. 3°21, L. 3:17; 
Secondary Index, R. 57:1, L. 42:1. 


Fifth Fetus, R. and L. Diaphysial Length 3°30 cms. Primary Index of Bowing, R. 3°71, L. 2:92; 
Secondary Index, R. 36°75, L. 35-67. 


Sixth Fetus, KR. and L, Diaphysial Length 2°65 ems. Primary Index of Bowing, R. 4°44, L. 4:00; 
Secondary Index, R. 66-7, L. 46-7, 

Mean Fetal Primary Index of Bowing 3:09, Mean Secondary Index 48-7. 

We believe that the sole reliable inferences to be drawn from these results are (i) that the fetal 


femur is not flat and (ii) that the point of maximum bowing is near the middle of the shaft—perhaps 
more nearly so than later in life. 


2 Bibl. 93, S. 294, 
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bowing of 37°85 and 40°14 respectively. Thus the curvature of the female thigh-bone 
reaches its maximum at a slightly lower point than the male, but on the other hand 
it appears to be slightly less (primary indices 2°57 and 2°49 respectively). The mean 
secondary index for children’s bones is 39°98, which lies between the results obtained 
for male and female adults and very near their mean 39°49, and is therefore compatible 
with no change in this index with growth. The results for the non-adult bones are 
somewhat erratic, but there is some indication of increase of index with age, or a 
suggestion that the proximal end might develop more rapidly than the distal if we 
suppose the point of maximum curvature not to shift relative to the material of the 
shaft’. The series is too slender, however, for us to risk more than a suggestion. 

Guldberg’, judging from Dubois’ plates, considers the femur of Pithecanthropus 
to be of “infantile type,” 7.e. to be flat. The indices of bowing are, as far as can’* be 
determined from the photographs:—Primary: 2°76, Secondary: 51°7, and do not seem 
peculiarly “ infantile” or indeed flat. 

In attempting to compare our results with those of Antony and Rivet‘ we meet 
with many difficulties. In the first place they use the radius of curvature & obtained 
from the formula R =(A,’+ 44,’)/(8A,), a formula which wholly neglects the fact that 
the secondary index of bowing is far from 50. In the next place their frequency 
distributions being: 


R= | 50-70 | 70-90 | 90-100 |100-130/ 130-150 150-170] 170-190 190-210 | 210-230 |230-250|250-270| Totals | 
3 7 ha 16 14 12 7 4 — an 12 i* -— 59 | 
2 4 ) 9 6 3 3 4 o hs — 1* 40 | 


| 


they eliminate the eight femora we have marked with asterisks as being. non- 
continuous with the rest of their frequency distributions. But such discontinuity 
must always occur with small samples, and although they may have other reasons 


1 This appears contrary to the usual statement that growth in length of femur takes place chiefly 
from the lower epiphysis (Gray’s Anatomy, 17th edn., 1909, p. 340), but it must be remembered that our 
method of obtaining the curvature excludes from consideration the flatter portions of the shaft in the 
immediate neighbourhood of the epiphyses, and when these are included, the relative growth may be much 
modified. See however the footnote on the previous page as to the fetal secondary index. 

* Bibl. 93, 8. 298. 

® As far as we can judge both the photograph (S. 17, Fig. 36) and the plate (Pl. II, Fig. 2) of Dubois’ 
monograph (Bibl. 67 62s) lead to the same results, 7.e. a diaphysial chord of 29 cms. and a diaphysial 
subtense of 0-8 cm.—both measured in our manner. According to these our index of bowing for the 
Trinil femur would be 2°76 and the curvature in Antony and Rivet’s sense would be ‘0076. The modern 
human femur with which the Trinil femur is compared (S. 17) has an index of bowing of about 3-00 
and a curvature of about ‘0086. As far as it is possible to estimate on these photographs, the secondary 
indices of bowing are 51:7 and 35-7 for the Trinil and modern human femora respectively. It is rather 
the secondary than the primary index of bowing which is noteworthy in the Trinil femur but neither 
index is beyond the range of very common values in the human femur. Probably the comparison with a 
rather more bowed femur on 8. 17 of Dubois’ monograph, and his remark on 8. 18 (“ Das Mittelstiick ist 
etwas weniger convex nach vorne gebogen als beim Menschen”) has led to a somewhat hasty assumption 
that there is an absence of any bowing. 


4 Bibl.97: 
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not stated, one cannot legitimately discard these measurements on the ground merely 
of discontinuity’. Further their material is racially very different. from ours, consisting 
of 100 femora of prehistoric Columbian Indians. 

Using their material we find for the radius of curvature in cm. units’: 


| Mean | Standard Deviation 
| Columbian Indians \ 3 vie | ee 


The female is thus more variable and has a slightly flatter femur than the male. 
We can now compare these conclusions with our own results’. 


Character Sex Bone Number Mean Standard Deviation 

3 R. 234 2:587 + -031 699 + -022 

Primary Index 3 L. 242 2°515 + 029 -660 + :020 

of Bowing ° R. 172 2:503 + °037 ‘716 + 026 

Q We 189 2501 + 033 673 + 023 
S R. 240 37:09 +:29 6-74 +:21 
Secondary Index 6 ti 242 38°60. + °33 aba aoe} 
of Bowing fe) R. 170 39:47 +:°48 9-27 +:34 
fe) L. 190 42°62 +:°44 8:99 +°31 


We see at once that in the primary index of bowing the differences between male 
and female both in mean and variability are of the order of the probable error of the 
differences. The differences such as they are indicate that the female femur is less 
bowed and more variable than the male—which is in agreement with Antony and 
Rivet’s far more slender data‘. But, having regard to the probable errors, the 
difference if any is so slight that far more material would be needful before any 
definite assertion could be made, and then so slender a distinction could not be used 
as a classificatory sex difference. On the other hand we are justified in asserting that 
the point of maximum curvature of the anterior surface of the femur is more median 
in the female than the male and that the position of it is more variable. Here again 
the differences although quite significant form only an average class distinction and 
would be of small service for differentiating individual bones. 


' Loe. cit. p. 232. 

* From smaller grouping than above. 

* The only comparable data beyond those considered above are due to Mollison (Bibl. 100, p. 588). 
He has quite sound views of how bowing is to be determined, and we think if his method of determining 
the proximal end of his diaphysial chord be not absolutely identical with ours still his index of bowing 
is quite reasonably comparable. Unfortunately his material is of the slenderest; he gives for six un- 
sexed Maori femora, R.+L.: Index of Bowing 2:48 (range 1:4 to 3-4), On this evidence there is 
apparently no difference in the extent of bowing between a primitive race like the Maori and our 17th 
century Londoners. 

* On the other hand if we treat the curvature obtained from the mean values of subtense and chord 
we find: Men -0079 and Women :0087, i.e. the women have more curvature, or using Antony and Rivet’s 
process, we get the opposite of their result. We do not think there is any real sexual differentiation. 
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We are able on the basis of the above data to consider Antony and Rivet’s further 
statement that the bowing is greater in the right than the left bone. If we were to 
trust to our decimal places this would be a correct assertion, but the probable errors 
show that no credit can be given to the second, much less the third place of decimals. 
Thus the only conclusion we can. base on our data is that if there be a real distinction 
between the curvature of right and left femur our material and therefore a fortiori 
Antony and Rivet’s is too inadequate to demonstrate its existence’. On the other 
hand the left femur has its point of maximum curvature on the average in a position 
further removed from the proximal epiphysis than the right. This is significant 
having regard to the probable error of the difference in both male and female. In the 
case of both indices for three cases the right bone is more variable than the left, but 
the differences are not significant with regard to the probable error of the differences. 
In the fourth case, that of the male secondary index where the difference (*83) is more 
than 2°5 times the probable error (‘31), and we might begin to suspect significance, 
the left is more variable than the right, and we must accordingly conclude that our 
data do not suffice to show that as a rule right or left side has a preponderating 
variability. 

Antony and Rivet now proceed to a number of conclusions bearing on the possi- 
bility of a mechanical origin of the flexure. Following Manouvrier they seem inclined 
to reject theories of any mechanical origin. Manouvrier had stated that there was no 
bowing in children—a conclusion with which we are unable to agree—and had attri- 
buted bowing in general to a “compensating effect,” corresponding to a development 
of the pilaster, due to the extension of the surface of insertion of the crural muscle’. 
It will be seen that this attitude is one with that which attributes the development 
of the third trochanter and the fossa hypotrochanterica to direct muscular action. 
Difficulties arise, suggested partly by supporters of the older mechanical theory who 
point to the bowing which so often is associated with rachitic and non-muscular 
‘bones, and partly by those who draw attention to the bowing in the case of the 
apes where there may be bowing and no pilaster to require “compensating effect”: 
see our Plate LIII showing bowing in the femur of the gorilla with absence of the 

pilaster. To these arguments we might rejoin in the first case that because in a 
diseased bone bowing may be due to mechanical causes, it, does not follow that such 
is the whole source or even the source at all of it in normal bones. In the second 
case Antony and Rivet themselves endeavour to explain the considerable curvature 
in the gorilla and chimpanzee with the small pilastric development by their arboreal 
progression by aid of their upper limbs. Their prevalent position on trees with bent 
knees requires the adductor muscle to reach the posterior face of the femur and to keep 
clear of it; hence the posterior face is scooped out and there is a compensatory frontal 
development’. It would thus seem that absence of the pilaster in the apes and presence 


1 Bumiiller (Bibl. 81, 8. 44) states that he found L. (128) 6° 40’ and R. (127) 8° 15’ for his Kriim- 
mungswinkel. We do not, however, accept this measure of bowing and Bumiiller is quite probably 
recording a characteristic wholly different from ours. 

? Bibl. 57. 5 Bibl. 97, pp. 258—9. 


K. P. ; 36 
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in man both lead to a “compensatory effect” in bowing. Whatever may be said of 
the argument, it is clear that the first question we must answer is to what intensity 
is the index of bowing associated with the pilaster? We must correlate the index of 
bowing and the pilastric index. Antonyand Rivet do not write with knowledge of 
the modern theory of correlation, but they group their limited material into three 
classes of large, moderate and small character, pilastric index, say, average these 
classes and place against each group its mean radius of curvature. The danger of 
this method is considerable, not only in that it fails to give us a quantitative measure 
of the correlationship, but that in such inadequate material a flat bone immensely 
modifies the mean of any class. The following is their table: 


co g 
Group No. Pilastric Index Radius R. No. Pilastric Index Radius R. 
First... os 20 118°3 96°35 iki 1156 106-0 
Second wee Wo 1115 110-4 12 108-0 TOs 
Third was 14 105-0 126:1 14 103:2 118°3 


The table shows that where the curvature 2 is greatest the pilastric index is 


R 
greatest. But the result is based on the by no means justified exclusion of six male 
and three female bones. 
Taken from Antony and Rivet’s data for the apes and our data for man we have 
the following comparative table’: 


as , ; 2 Angle of | 
Species No. | Curvature | Pilasitig Bay fhe sea Neck es Obliquity | Torsion 
aft 

Pithecanthropus 1 0000(?), 109-1 [94:02] q 125°-0 12°°0 15°-0 
Gibbon eh 15 0054 97-0 91:2(%) 80:9 125°:8 IES 8°-0 
Orang ... aoe 4 0069 788 71:8 (kes, 138°:0 1°:8 [- 5°-65| 
Mania ahs 476 “0096 104:5 85:2 157 130°:9 10°14 13°:2 
Woman ee 361 “0097 101°7 82°9 77:0 129°:8 10°:58 ies >I] 
Chimpanzee... 19 0129 85:9 84°2 84:1 NARS alt 2°12 5 off 
Gorilla ... awl 26 — 0139 76°8 821 74:8 122°°5 2°°T5 0°:9(?) 


There appears to be no correlation interracially between any of these characters 
and the curvature. All that comes out of such a table is (i) further illustration of 
the “scission of the primates” and (ii) the close accordance of the Trinil femur with 


1 The means for somewhat larger numbers of ape femora for certain of the characters are given by 
Rodriguez (Bibl. 101) without- essential modifications, i.e. 


. Pilastric | Platymeric | Angle of Neck : 
Species No, Index Index and Shaft Tpreiog 
Orang a a 5 78°47 71°24 136°°8 —38°°9 
Chimpanzee ~ 24 84°62 82°76 125°'6 +504 
Gibbon nee as 23 97°07 82°83* 124°°2 +8°°4 
Gorilla ae am 41 75°38 81-04 1216 ea orks 


* These characters show the most divergence from the table above. Our values are 83-7 and 7°-5 respectively, substan- 
tially agreeing with Rodriguez. 
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the human femur. So close is this that we ventured to hesitate before accepting its 
radius of curvature as “circa «,” and found it to be 0076, quite human’. Intra- 
racially we have now to investigate what our own data show for the pilastric index. 


Correlation of Primary Index of Bowing and Pilastric Index. 


g g 


L. Roa L. 


223 + 041 | 229 +:049 | -192+ -048 


It is clear therefore that intraracially the pilastric index is significantly, although 
only moderately, correlated with the bowing. The more the pilaster is developed the 
greater the bowing. But the association is hardly so marked that we can look upon 
the one as a primary source of the other. The bowing appears to be related in some 
secondary manner to the pilastric development. It would be risky to hold that one 
is the outcome of the other. Turning from Manouvrier’s theory of “ compensating 
effect” we may now investigate certain correlations which bear on the theory of 
mechanical influence. Antony and Rivet found no relationship between the absolute 
size of the bone and its curvature*. We have considered the maximum length of the 
femur and the primary index of bowing, but we feared spurious correlation, the length 
including the diaphysial chord as part of itself. Accordingly we took the bicondylar 
width as a good measure of the size of the bone, and again the capito-collar length as 
to some extent measuring the leverage. 


See the third footnote p. 279 above. 


* Bumiiller (Bibl. 81, 8. 38) gives the following table which he says is based on 245 femora (sides 
and sexes pooled): 


| Pilastric Index Below 90 90—100 | 100—110 110—120 Over 120 


Mean Angle With Pilaster 5°40’) ,. & oar o © 20" 
| of Geta | Without Pilaster 7° 2 ro} ie cat q ey 


We are not, however, able to accept Bumiiller’s Kriimmungswinkel as a scientific measure of curvature. 
He deduces from the above results that the pilaster is not the primary source of bowing. Bumiiller 
(Joc. cit. S. 41) also investigates the association in about 50 femora ‘(?side and sex) of his angle of 
curvature and the index 100 platymeric/pilastric antero-posterior diameter. The data are too few to 
provide definite results, 

* They give the following table, and although the differences of the groups are just as marked as in 
their table of the pilastric index, they do not consider them of any value because the two variates show 
no systematic changes; they even suggest that the irregularities may be due to erroneous sexing. 


Cs z 


No. | Oblique Length | Radius R. No. | Oblique Length | Radius R. 


Ist Group ...| 15 427-5 113-9 San 391-0 102°6 
2nd Group “ 14 411:3 113-9 12 369°5 117°4 
| 3rd Group  _..| 17 395-9 103-9 10 356° 104:8 
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None of these indicate any persistent relationship at all between the size of bone 
and the bowing, as the following table indicates : 


Correlation of Bowing with Absolute Femoral Lengths. 


Index of Bowing with 3 ; ? 
R.+L, R.+1L. 
Maximum Length ... — 041 + 032 — ‘019 + 037 
R. 1h, R. L. 
Bicondylar Width ...| —*068+°055 | —:144+-:052 | —:248+-064 | +-017+-064 
Capito-collar Length ... | —°136+4:°044 | +-066+-:045 | +-:009+-053 | +-023+ 050 


It may be considered that what we need is not absolute size, but some measure 
of the slenderness of the bone to correlate with the bowing—a long slender bone 
would be more subject to mechanical effect. Accordingly we correlated the index of 
robusticity, 2.e. 100 sum of pilastric diameters/oblique length with the bowing and 
found the following values: 


Correlation of Indices of Bowing and Robusticity. 


é,R. Gi We 2, R. eal i; 


+ 368 + ‘041 + 159 + :045 + 262 + 051 +176 + 052 


These values are significant if not very large, the right bones showing higher 
correlation than the left. But they tell exactly against the mechanical influence 
theory—the more robust bones being the more bowed. This is probably only another 
path to the old conclusion that bowed bones tend to have a larger pilastric antero- 
posterior diameter’. Beyond these correlations we have calculated a number of others 
as a means of testing the conclusions reached by Antony and Rivet on our wider 
material by more adequate statistical methods. We give first Antony and Rivet’s 
conclusion and then follow it with our own. 


A.+R.’s statement: Curvature has no relation to the Platymeric Index. 


Our material | oy Be bh Ue Orgies ¢, L. 
| 


+061 +-044 | +-097+-043 | —-069+-051 | +-009 + -049 


Index of Bowing 
| 


and Platymeric 
Index 


The correlations are non-significant and not always of same sign. Antony and 
Rivet’s conclusion is confirmed. We have investigated the Popliteal Index also. Thus: 


Our material Se Owls ¢,R. Ola. 
Index of Bowing 
oe Popliteal — 097 + 045 — 004 + :044 + 044 + :052 — 094 + :049 
ndaex 


* Antony and Rivet (Bibl. 97, p. 255) conclude that the bowing is slightly more accentuated in the 
robuster bones, but we do not consider this result justified by their data. Their classes show very 
irregular values of #, and in the case of the female bones the least robust show the greatest curvature. 
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The correlations are non-significant. Thus the flattening of the bone beyond our 
diaphysial chord seems to have no influence on the bowing. 


A.+R.’s statement: Curvature is least where the obliquity is greatest. 


Our material | é, BR Chad By, 9,R. 2. sali 
Obliquity seal 
Index of ... | —'004 + 046 + 056 + -044 — 179 + :052 +107 + 051 
Bowing | : 


The correlations are scarcely significant and not even of the same sign. We 
think Antony and Rivet’s conclusion cannot be confirmed. 


A.+R.’s statement : Curvature has no relation to the shape of the neck. 


We have correlated the Index of neck=100 horizontal diameter of the 
neck/vertical diameter of the neck with the index of bowing, and find: 


Our material $,R.4+L. ?,R.+L. 


Primary Index of ] 
Neck and Index ;| —-112+-:031 + :003 + :037 
of Bowing 


There is no relationship in the case of the female bones; there is a possibly just 
significant relationship but one of no importance in the case of the male bones. What 
relation there is, however, indicates that the rounder the neck the less the bowing. 


A.+R.’s statement: The smaller the cervical angle the greater the curvature. 


Our material $,R.+L. 2, R.4+L. 


Angle of Neck and 
Shaft and Index 
of Bowing | 


— 054 + 031 — 081 + :036 


Thus the sign of Antony and Rivet’s correlation is confirmed, but the values can 
scarcely be called significant relative to their probable errors. We do not think that 
the angle of neck and shaft has really any sensible “ mechanical effect” on the bowing. 
Lastly we take the torsion of the shaft, 2.e. not that of the femur, as a whole, and 
find: 


Our material 3, RB: Sans enlvs 2,L. 
Torsion of Shaft 
and Index of — 143 + -045 — +195 + -044 — ‘078 + :053 — ‘091 + -052 
Bowing 


Our. signs are consistently negative, although only the male values can be con- 
sidered definitely significant. We conclude that the more torsion of the shaft the 


286 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


less it is bowed. This is definitely opposed to Antony and Rivet’s conclusion that 
the larger the torsion the greater the curvature is, but they are using torsion for the 
whole femur, including the retorsion of head and neck. It seemed to us better to 
use the torsion of the shaft only as we were considering the bowing of the shaft.- 
We have, however, considered the correlation of the torsion for the whole femur with 
the primary index of bowing. We find: 


| Our material — Bien LE iy onus canal is 
| Correlation of | 

Bowing and} ...| — 023+ -047 — 106 + 046 — ‘052 + 056 — ‘037 + 054 
| Torsion f 


These are all /ess than the correlations of torsion of shaft with bowing; they are, 
however, all of the same negative sign, although individually insignificant. We 
cannot therefore confirm Antony and Rivet’s view that the larger the torsion the 
greater the curvature; ‘it certainly is not true for our index of bowing. On the 
contrary we think it probable that torsion is a secondary means of attaining the same 
end as bowing. 

To sum up: There are no close correlations between the bowing of the femur 
and any of its component parts or characters upon which we might suppose the 
‘mechanical effect” to depend. We can find no evidence therefore for the theory 
of mechanical influence being the source of the normal or physiological bowing of the 
femur—the source of bowing in diseased femora is not necessarily the source in the 
normal bone. There is a definite, if small, correlation between torsion and bowing, 
the more torsion the less bowing. This is a clue which might prove of some interest ; 
the effect of torsion would be to rotate slightly the platymeric end of the shaft so 
as to bring its transverse diameter more nearly into the plane of bending and so 
strengthen the shaft considered as a strut. The retorsion of the neck and head would 
result as a readjustment of the torsion of the shaft arising as a strengthening factor 
against bending. As one serves to some extent the purpose of the other, it is not so 
surprising to find bowing and torsion negatively correlated. At the same time the 
torsion would tend merely from geometrical considerations to cause the bone to present 
a flatter or less bowed anterior surface. It would thus be seen that the develop- 
ment of the pilaster with bowing and the extensive torsion of the shaft in the case 
of the human femur may really be due to one and the same physiological necessity— 
and form two fundamental methods of strengthening the femur to carry its vertical 
load by increasing the diameter in the plane of buckling. From this standpoint 
bowing and pilastric development are not effect and cause; they are not due to a 
compensatory principle, but are both physiological endeavours to obtain a big 
diameter in the weakest buckling plane. In precisely the same way as the Greeks 
had learnt to slightly bulge their columns to give increased strength, so the bowing 
is a bulge to strengthen the cross-sections in proportion to their respective weakness. 
In fact if we could solve the elastic problem of bending in a column so complicated 
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in form, and with so numerous force applications as in the muscular attachments, as 
the femur we might well find that the secondary index of bowing was determined by 
the elastic conditions of the problem itself on the plan ‘of the “solid of equal resistance.” 
We conclude then from the two correlations with bowing that are really of importance, 
that with the pilastric index (including the index of robusticity) and that with the 
torsion of the shaft, that bowing is not due to mechanical influences during growth, 
but is a physiological development (arising in the course of evolution by selection) 
tending to produce a column of greater and more uniform strength for the purpose of 
carrying a vertical load. In coming to this conclusion we do not deny that a diseased 
bone may bow owing to mechanical influence, and that the compression on the posterior 
face may lead to a pilastric development—rather the inverse of Manouvrier’s compen- 
sation principle—but we gravely doubt whether such extreme cases as may be seen in 
our Plates XX XIII—XXXvV can be used as an argument as to what happens in healthy 
bones developing normally. Even if such were the immediate source of growth to the 
desirable form—a moderately bowed bone with a considerable pilaster—it does not 
follow that the ultimate reason for this form is not the “solid of equal resistance” 
conception ; it would merely indicate that the growth factors had been adapted to 
the required end’. 


VII. On the Curvature of the Popliteal Area. 


We have already discussed this point at some length when dealing with the 
measurement of the popliteal index. The main point from which the importance of 
a determination of the curvature arises is that the sign of the curvature has been 
taken as a character differentiating man from the anthropoid apes, and Dubois* em- 
phasises the convexity of the Trinil femur as a factor which makes it essentially 
apelike amid very human general features. We tested the flatness’ at the popliteal 
section (taken at 4 cms. in man: see our p. 9) and at +, the diaphysial length in 
the apes. We examined 23 femora of the orang-utan ; the femur was sensibly convex 
in 19 cases, convex although approaching to flat in two and flat in two only; there 
was no case of concavity. We examined 20 femora of the chimpanzee; of these 17 
were sensibly convex, two were, we hold, convex but difficult of determination, and 
one was flat ; none were concave. We examined 16 femora of the gorilla; of these 


‘ We have not investigated the transverse as distinct from the sagittal bowing of our bones, as it 
appeared to us almost impossible to measure it adequately. The only statistical data we know of on this 
point are those due to Bumiiller (Bibl. 81, S. 44) who states that in 246 femora he found lateral transverse 
bowing in 27 cases and mesial transverse bowing in 20 cases. He does not, however, state how he appre- 
ciated the presence and absence of this bowing. His discussion of the subject is slender and not convincing. 

> In his paper of 1896 Dubois again emphasises the rounded popliteal surface as the only difference 
between the Trinil and a human femur. He says that the “Art Wulst” which occurs (exactly as in our 
“ L. 8. 46 !) appears also in the gibbon and suggests that when it does occur, as rarely in man, it may well 
be associated with ‘‘ eine affeniihnliche Muskelvarietiit.” Bibl. 70 bis, 8. 19. 

® Asa rule the convexity or concavity can be judged at once by sight or touch. In nearly flat cases 
it is best to press a thin plane strip of metal against the surface and see which way its terminals move. 
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four were sensibly convex; four were slightly but not markedly convex; two were 
actually convex but looked flat to the eye; two were actually flat; two were just 
on the concave side of flatness, and the remaining two very slightly but appreciably 
concave. Thus while concavity does not occur in the orang and chimpanzee femora 
examined by us, we found it in a not marked form in 25°/, of the gorilla femora. 
Turning to the human femora we determined the curvature in the London series 
of nearly 800 cases’ and found : 


Curvature Percentages. 


Convex Flat Concave 
Male Right ... rf 51:5 */, 13:3 °/, 35°2 */, 
Male Left ... Ln 48°8 °/. 23°8 °/, 27°4 °/, 
Female Right SleIye LOLs 52°2 °/ 
Female Left 34:5 °/. 22°2 °/, 43°3 °/, 


Now this table appears to us somewhat noteworthy : the general impression that 
the popliteal surface in man is concave is not confirmed. Among males about 50 °/, 
have their femora convex, only a little over 30°/, are concave; among females the 
reverse numbers roughly hold, about 50°/, are concave and a little over 30°/, are 
convex. It is not possible to speak of concavity as the rule in the human femur. 
Further concavity seems a secondary sexual character, being much more marked in 
the female, while there is some evidence to show that the left bone is in respect of 
concavity ‘more male than the right.” Those who believe that “‘muscle moulds form” 
will see no doubt in the more apelike popliteal surface of the male some product of 
greater musculature. All we should suggest would be that the more apelike form of 
the male is certainly associated with greater muscular development. 

We are now in a position to consider how far the popliteal indices can achieve 
the principal purposes for which they were designed. It will be remembered that 
they were introduced by Manouvrier as a means of quantitatively comparing the 
popliteal area of the Trinil femur with those of the apes, of palaeolithic man and of 
recent man. From this standpoint considerable stress has been laid on the ‘relative 
magnitude of the direct” and the oblique antero-posterior popliteal diameters, the 
mp and mn of our Diagrams C (Plate II) and # (Plate III). We have already 
shown that the relative magnitude of mp and mm in individual cases will form no 
true measure of the convexity and concavity of the popliteal surface (see our p. 15), 
but we have yet to investigate whether in the mass of the population there is any 
relation between concavity and our secondary popliteal index, 7.e. 100 x ratio of 
direct to oblique antero-posterior diameter. We have formed four correlation tables 
connecting this secondary popliteal index with the popliteal curvature. 


* Bumiiller (Bibl. 81, S. 65) gives for 193 Bavarian femora: convex, 29:0°/,; flat, 48:2°/.; concave, 
22°8°/,.. He has clearly put far more into the flat category than a mathematician would do, and accord- 
ingly we do not think the numbers point necessarily to a racial difference. 

* The term “direct” is convenient but not wholly adequate; mp is often itself very oblique to the 
sagittal plane of the femur. 
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CoRRELATION OF INDEX OF PoPpLITEAL SKEWNESS WITH PoPLITEAL CURVATURE. 
Value of Index of Popliteal Skewness. 


oe ee ee ees ees [se ian) Paha | 08 92) 96) 06 | 97 | 28 roca), Manns, 
Concayer he OI oe Gp Si 8) Ss pte Ve 9 7 | ol - 2) 3) —]| 2) sl 90°24 
o= | Flat —}—/—{/—|—] 1;—/—| 3] 3} 4;/—| 3} 8] 1).8] 1] 1) 7/—]|—|] 80 | 91-42 
3 ‘@ | Convex | —|—| 1/—/ 1] 1] 8} 5| 6] 8] 5|14]|11/17] 8/12] 6] 9} 9|—|] 38/114] 91-25 
for Ale) a : 
Totals | 0} O| 1} 1] 1] 8] 8| 6| 15/14] 17 | 19 | 28 | 25) 18 | 22 | 12/11) 19|—| 5 | 225 -- 
Concave} 1} 1) —)}— | 1}/—] V) 5] Bin} i4| 3| 5) 6) 5)’ 7!) 2] 2} 1) 1|—| 63°) 89-62 
ow | Flat =} 1)—) 1) 1;—|—] 7} 38] 1} 5} 6} 4) 6) 8) 6) GF 4} 2) 1|)—| 56 } 90-96 
Ce ee | eee) Bh) 7 10 ae ee ae Bl <8) 8) 2) 7 | 18 | 98:85 
Totals | 1/ 2) 0/ 2| 8| 1} 4} 9] 8| 14] 28] 16 | 19| 29) 21) 25/16) 14) 9| 4] 7 | 282 — 
Concave | —|—|—|—| 1] 2 Pia a i ete TPT ea a at a) )) 92 | 89-20 
Zz | Flat —|—| 1]/—]| 1] 1}—] 1];/—]| 1]-2| 2] 3] 4] 2] 3] .2] 2) 3); —|—] 28 | 90-95 
gm | Convex |—|—|—|—/.1| 2}/—]| 1] 4/ 8] 5] 1|-7| 3] 4] 6] 10] 1] 5) 1] 2] 56 | 91-59 
ates || ee ag ee ee : | E 
= . 
Totals | 0| 0 0} 8! 5] 6) 9/18] 9] 18] 11 | 22.) 14)13 |) 11 |16| 4} 12) 2} 2 | 176 — 
Ooneave | — | —|—|— | 1]/—/|°3| 5] 4/13] 6) 6/10}| 4])13| 3} 9) 1}—|—|] 2] 80 | 90-20 
2. | Flat See et wes ete Sie Woe a hom Eh Boh BY 8 Bile | 41 | 90-72 
Beer pe 2p 1) 7) bb eit) 1) By 4 tt — 4} 2) .62 | 92-01 
o } 
2 Lem 
| Poa ape Ol Oye se es pO en) 6) 8} 15 1434 | go pay | 3 | 6 | 20 | 7) -9 | 2°) 8 | 188 — 


* 78— stands for group from 77:95 to 78:95, centre at 78°45; the indices were tabled to one decimal place only. 


Examining the means of the arrays it will be seen that with the not very marked 
exception of male right the secondary mean index increases from concave to flat 


and again from flat to convex. 


very great, two to three points at most. 


possible to predict from the index whether the bone was convex or not. 


But the increases though quite sensible are never 
Thus the correlation between the index of 
popliteal skewness and the curvature of the popliteal surface cannot be more than 
very moderate, so small in fact that as the tables themselves show it would not be 


To illus- 


trate this point we have formed two biserial tables for g¢, R. + L. and ?, R. + L., 
the divisions being concave and not concave (7.¢. flat or convex). 


Value of Index of Popliteal Skewness. 


Sex Curvature sis ee af BB) / 86s) Sz | 88 | 89 | 90 | 91 | 92 i as 2 ee a " Totals, 
| | 
Concave if L a | 3 Ceol 13) 22| g|19|11 | 14 Pa FB) 4 1 2 | 144 
a Not Concave 2 3 8) 6 9 | 14 | 15 | 23 | 27 | 28 | 43 | 25 | 33 | 21 | 22 | 24 3 | 10:| 313 
R.+L. = Pail -| ah 
Totals 3 4 AN TQ 15: 23) 28" "45 | 35 | 47 | 54 | 39 | 47 | 28 | 25,| 28 4|12 | 457 
Concave — 2 2 Sap a2) | £8 |-18, | 17 : TAT 22 ee} 190) Sy 13 2 4 1 2:-| 172 
= Not Concave 2 3 3 4 3 8 6 TOP E LORAaneoA td | 23 9|17 3 8 | 187 
R.+L. eee ware 
Totals 2 5 S ltd. \ £6) 26} 24 4 32 25 | 41} 25 | 44 | 16 | 36 | 11 | 21 4/10] 359 


The correlations found by the biserial method are: 
9 (R.+L), r= + 2920 + 0416, 


3 (R.+1.), 7 = + 12300 + 0396 ; 


37 
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These are quite significant, but only moderate in intensity. 


We conclude therefore 


that the direct and oblique antero-posterior popliteal diameters are unlikely by their 
relative size to throw much light on popliteal curvature. 
We next proceeded to consider how far the primary popliteal index, i.e. 
100 x ratio of antero-posterior popliteal diameter to popliteal width, is related to 
popliteal curvature. 


CoRRELATION OF PRIMARY PoPLITEAL INDEX AND PoPLITEAL CURVATURE. 


Value of Primary Popliteal Index. 


49:5 | 52°5 | 55-5 | 58-5 | 61-5 | 64-5 | 67-5 | 70°5 | 73°5 | 76-5 | 79-5 | 82-5 | 85-5 | 88-5 | 91-5 
Se Curvature | = — — — — = Totals eee 
pice 52°5 | 55°5 | 58-5 | 61°5 | 64°5 | 67°5 | 70°5 | 73°5 | 76°5 | 79:5 | 82:5 | 85-5 | 88-5 | 91-5 | 94-5 y 
Gonmeeuies 3 | 9-5). 66118 eL19: a0. 1.8, fp Se) oe) Gye eee eee een arege 
22 | Flat eg a ular) Sieg ll 8 4 2 3 3 tl Sai ey Se Sone 7d 06 
‘3c =| Convex ee (pee a ee 8'5|185|24 |14 |20 |185] 9:5] 15] 05] 2 | — | 118 | 72°68 
Awe a ee | Pe et _—— | eas oe 
Totals 1 0 3.|12 | 165] 37-5|51 |28 |30 |24 |145| 3 | 05} 2 0 | 223 aks 
a ee 1 1 3 | 55] 85|145)115] 8 2 3 2 OB he OB tere th Bele (68h te Gren 
Bo Thanks BS he ie |B} 5 9 8:5 |105)125| 3:5] 2 Tye es eG aha Oceo 
a 3 Convex abe. reed an 5 9 |19 |21:5\/21 | 225] 9 3 gel) Poo ee Blea Ee Feat 
1 | 4 
Totals 1 2 | 4 | 95|185|325}39 |40 |355/29 | 13 65| 15] 0 0 | 232 2s 
—W@oneave ls |= 1) 'g |aa° Pat War-s)iete iegeqdieeni ed okt anil) meen eee aan 
Ze | Flat == Tole slo 7 6 5 5 1 1) SSS ee | ee Aes ere we mG Oe 75 
gito | Convex —|— ZY 8 75|12°5) 9 95) 45/ — | 1 1 —|— | 56 69-96 
© ee aE > st ae lo YN 
A Totals 0 1 | 10/16 |36 |35 |34 | 21:5) 14 65| 0 2 1 0 OunelTi = 
Concave — a 3 8 1% 22 14 95) 35] — 2b OsS |— a — 80 66°64 
24. | Flat —;|/—|—/6 / 68 | 9 | 6 | 2 {1 | 2 | 2 |} — |} — |] — | 2 4 ar 6898 
gS | Conver | — | —|— | 2 3 Pil, (ii 14-5) ¥9 Rapp eee elptccae || 1 |. 62 | 71-61 
o a: ire ee ce 
a Totals 0}; 0} 8/16 |25 | 42 |30 |26 | 22-5] 7-5| 9:5] 05] 0 0 1 | 183 = 


Here without exception there is a continuous and steady rise in the value of the 
mean primary popliteal index as we pass from concave to flat and flat to convex 


popliteal areas. 


Combining as before right and left bones to form two biserial tables 


we have: 
Value of Primary Popliteal Index. 

49°5 | 52°5 | 55°5 | 58°5 | 61°5 | 64°5 | 67°5 | 70°5 

Sex Curvature — — — = = oes = a 
52°5 | 55°5 | 58°5 | 61°5 | 64°5 | 67°5 | 70'S | 73°5 

Concave 2 1 6 | 15 15 | 32°5 | 30°5 | 18 

é Not Concave} — il 1 6:5 | 20 | 37°5 | 59°5 | 50 

R.+1. Es 

Totals 2 2 7 W205) 35) Oe aioo wees 

Concave = aes IS Pal 38 | 43°5 | 30°5 | 17 
2 Not Concave | — al 2 9h 23 | 338°5 | 33°5 | 30°5 
R.+1L. oly om 
Totals 0 1 IS S2 ae ite 64 475 


The biserial correlations are: 


6, r=+ 4358 + 0354 ; 


73°5 | 76°5 | 79°5 | 82°5 | 85°5 | 88°5 | 91-5 
76°5 79°5 82-5 85°5 885 915 94-5 
10 a5 | 4 3 IN seta 
55°5 | 47°56 | 23°5 | 65 2); — 
65°5 | 538 | 2775 | 9°5 2 0 
7 1 2°5 | 1°5 —}|— 
29°5 | 13 7 i 0 a 
36°5 | 14 9:5 | 2° 0 0 


Q, r=+-4059 + 0387. 


Totals 


143 
312 


455 |. 


173 
187 


360 


There is thus a quite significant and substantial correlation between curvature of the 


PART I. THE FEMUR 291 


popliteal surface and the customary popliteal index’. This correlation is nearly 
double that of the secondary popliteal index ; or, the popliteal index is a very much 
better guide to the pithecoid character of the popliteal surface than the relative 
dimensions of the direct and oblique antero-posterior popliteal .diameters. 

Assuming, which is fairly accurate, that marked convexity of the popliteal 
surface is more ape-like than man-like, in the first place we may consider an index 
which marks in a certain manner the gracility of the human femur, namely the 
second transverse index of the shaft or the ratio of 100 pilastric transverse diameter 
to popliteal width. This index will be nearer 100 in the ape than in man, although 
in individual human cases it can approach this value. We should therefore antici- 
pate that concavity may be associated with a low value of this gracility index. The 
tables are given below. An inspection of the means of the arrays shows in the 
case of both right and left male bones increase of the gracility index (decreased 
gracility) as we pass from concave to flat and flat to convex bones ; the total increase, 
however, is less than two points. The flat bones are anomalous in the case of the 
female femora, but in both cases of right and left, the concave bones are more gracile 
than the convex’. 


CoRRELATION OF INDEX oF DistTaL GRACILITY AND POPLITEAL CURVATURE. 
Value of Index of Gracility. 


Sex and 52*| 54 | 56.| 58 | 60 | 62 | 64 | 66 | 68 | 70 | 72 | 74 | 76 | 78 | 80 | 82] 84] 86 | 88 | 90 | 92 | 94 Means 
Side Curvature | | ae es ae ef Atri 
Canae Yee ie | se te Bale) Sl WO Gi pat aU ss Bahl iss | ee a 82 | 69:97 
o# | Flat Se ee ne ne eee Memtgctreta sore Ser Sai eS Mien a ne a eS a 81 |) 70-89 
g ee cene ee ed ee LO Oro 3S 117) OTe a) 2) 2) ad) a i} fais | 71-57 
G es snes ee ae estes || SASS Se Ed | SE EER 
Totals Ol) OF) O45) 5 Gs | 21 {)on | BO )) Bh | 29 | 285122) 225) 7} 54 2s Bb B | 21 oO] 2) oO) 226 = 
@oneaye merle eel Oye Sas! woul Dal 9el Fah Gmail ay ed 2 a 64 | 70°51 
Gu) || LUE ee ee een on ea Cre Sisal Lee Semele ene telerle fe | eo | 7 1o7 
S 3 Converse a= net 2a anew ab Herds | 16) 15.4) Anon aa | a5) “4 teenie a TO 7 een 71-92 
Totals 15) 4 7 ae} 6) 19°) 25) 82) 99°] e8 | 23 154 5) 6) 3) 4) ©) 41) 0} © | 233 = 
| Concave Vp | ES | ies 2 Pi) abil 9} 11 6 | 1 | 11} 10 6 1 1 1) = iL ih |) SSS] fp ee 93 69°53 
aH | Fiat Sea dy Le ee BB) A | a 2 ok 1 _ 28 | 69-09 
gis . Convex —!—; 1lj/—] 1] 8] 7 4} 81104 2) Ay ty tp a Dy — boi) — 1 —] 56 70°41 
D (4 poe e. ye Beg nat at ee 
= | Totals Meets MOON oe OF 114 io sts ter ther | Ol oO 177 = 
Concavom |p eel eel eeu lor Ome Tales 14 ye) 7 Oe ae ah ety cea) a | | go |) 70°85 
Sa | Flat ee tein ees Cuore di Ol 4c le ecal moe SINUS eee th ne a dg. 7a-43 
g 3 Convex | ie een eon Ome Gai Shas le ble Giese het tl ee |) = 1 11 eo. | (71-70 
D tees ss rene &y pee STE ee ae pe a eg 
= Totals Omen eOn os on RTE PN GRNOT N20 16 1G ool ea Se Oe) 1) oat Ol o | 181 = 


* 52— connotes 51:95—52:95. 


1 Bumiiller (Bibl. 81, S. 65) gives results for 53 Bavarian bones only : 
Mean Popliteal Index : Convex (18), 82:2 ; flat (20), 75:4; concave (15), 80-1, 
and argues from this that “flat” is not intermediate between convex and concave. Our results on far 
ampler material show, however, an orderly sequence and it appears unnecessary to discuss his explanations 


of a result based on such slender numbers. 
* Bumiiller (Bibl. 81, 8. 66) gives the means of what he terms the. “transversal index” for a few 
convex, concave and flat bones. This index is the inverse of our Index of Distal Gracility. In our 


notation he obtains : Convex, 68°8 ; flat, 66°7 ; concave, 66:3. 


These results are in the same sense as ours indicating increased gracility with concavity. 
37—2 
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Using biserial tables, the two categories being concave and not concave, we find: 
6 (R.+L.), r=4+'14134+°0415; 9 (R.+ L.), 7 = +1148 + -0442. 
Accordingly judging from the second transverse shaft index gracility is significantly, 
but only very slightly, associated with a concave popliteal surface. 
The following are the biserial tables deduced from the above adding together 
right and left members : 


Value of Index of Distal Gracility. 


| 3 3 ae | 

carrance|62*| 90 [ 06 [on ot | a and ad ae a ae ae 

Goneave, » | 2.|—|—|8 |. 7/18 | 13 | 16 Paste | teneazaedh od [eel ot) enero eee een eager 7, 

NotConcave} —| 2| 1] 6] 13 | 21 | 24| 24] 81 | 43] 41] 28] 34/18] 6| 6| 8| 4] 1] 1] 1) —|] 318 
Totals 1| 2] 1{ 9] 20) 89 | 871 39 | 46 | Gl | 67 | 45°45 | 29) 10 7s ea ee) tng 

Concave 2) 1}+| 4].°8 | 16 | 18) 18 146) 20 [Tom 17 1 18 ee ee | de een aaligs 

Not Coneave| — | — | 1) 2] 6) 144 19} 29))/17)/695 | 960] 13 14997 yh TG lean Oe ean Se 
Totals | -2| 1 1} 611-1) 30.| 37] 40/83 54) 45) 80/27 19 | 12 7 4 ey aa orn 353 


* 52— connotes 51-95—53°95. 


Two further indices bearing on the popliteal surface have also been correlated by 
us with the popliteal curvature. The first of these is the soffit index or 100 x ratio of 
popliteal width to bicondylar width. It has been suggested that the sudden narrowing 
in above the condyles may be a differential mark between the Neanderthal type and 
Pithecanthropus: see Fig. 2, p. 10 above. Somewhat akin to this point. is the “ Eifel 
Tower” form or pyramidal structure of the lower third of the femur in man. We 
have endeavoured to measure this also so-called “ trumpet” form by our second, the 
pyramidal index, 7.e. 100 x ratio of popliteal width to popliteal length. The tables 
on the following page were obtained for these two correlations. 

The results for the soffit index and the curvature are singularly consistent ; there 
is a quite definite if not very large correlation between concavity and a high value of 
the index. The means all run one way, and the convex or more apelike femora have 
a narrower popliteal surface relative to the bicondylar width. The Prthecanthropus 
soffit index is 46°2 which is well within the range of modern man (although the mean 


of the latter is about 50-00’), and is hardly differentiated from the Neanderthal femur 
at 45°3. The order of means is: j 


é (R.+L.) ¢ (R. +1.) 
Concave ... ae sits OW 51:60 
Flat Bec oe ay 50:23 51°30 
Convex ee _ 49-67 49°07 
Correlation of Concavity | ie : E O56. 
Beant eherides } + 24504-0476 | +-2579 + -0562 


" If we take the values of the indices for Pithecanthropus and Neanderthal from Klaatsch’s contour 
drawing (p. 10) we have 50:96 and 36:59! His “modern man” seems to be unfortunately selected ; it 
gives an index of 43-18, which according to our experience is far from the type value for the human femur. 
Hepburn’s data give 50-14 for British, in excellent agreement with ours; 43 is a value of the soffit index 
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CORRELATION OF CURVATURE AND SoFrFit INDEX. 


Soffit Index. 


Sex Gurvature | 37* | 38 | 39 | 40 | 41 


43 44 45 46 47 48 49 50 51 52 
Concave 1 I) aes i] J 8 1 
Flat 4 3 
4 1 


Do bw 


Reet, Convex 


Concave 
Flat 
ey Convex 


re 


42 

= 1 

2 

1 4 

Totals 1 i i 2 2 tl 
wail 1 

= 2) 

1 1 

1 4 


Totals Ge LG eLo il) LO} 305) 27 20 


ae Curvature | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | G1 | 62 | 63 | 64 | 65 | 66 | 67 | Totals 
Concave 8 i 4 5 % 4 1 a a ee 1 | 103 

$ Flat if 5 3 2 Woes IP ee ee ee 64 
ae Convex if 4 6 oa 1 Wee ee ee ee fp ry = | = | Tes 
Totals DON AS | 8} 4) NG 3 5 3 2, 0 0 0 0 0 0 1 305 

Concave 13 9 3 5 2 20 se i 1 99 

9 Flat ae 4 3 ale P| ees all 1 ho ee ee ee ee 
ee a Convex 4 2 1 ae — | — | — | — F — | — F — | KH IE er os | 65 
Totals Wet AUS) 7 9 2 4 0 0 2 2 0 0 0 0 0 | 204 


* 37— stands for 36:95 to 37°95. 


It will be seen that the association of concavity with a high index in the 
individuals of the race, is in accordance with an evolution from Neanderthal type 
to the modern femur. It is in the same accordance with the difference between 
Pithecanthropus and the modern femur. But we have to remark here that the 
soffit index for the Trinil femur is really not accurately known, and the question 
whether the “ Art Wulst” is typical or anomalous has not yet been really settled. 

We now turn to the pyramidal popliteal index, of which the correlation with the 
curvature is provided in the following table. 


corresponding to Andamans, Negroes or Australian natives. Measured on Dubois’ photographs we find 
the index for Pithecanthropus 46:2 rather than the 51:0 of Klaatsch’s diagram, and the cast of the Nean- 
derthal femur gives the value 45-3, close to 45°8 which we find as the Neanderthal type mean. Exact 
measurements of the Trinil femur are here as usual urgently necessary. 
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CoRRELATION OF CURVATURE WITH PYRAMIDAL PoPLITEAL INDEX. 


Pyramidal Popliteal Index. 


Sex Curvature Pi Fal 0} 23 24 25 26 27 28 29 30 31 32 33 34 
Concave sas |) 55) =e: 1 6 3 6 9 | 10 9 Pale ai BPG ituets e200 lee Ee 
3 Flat . — | — eee 2 8 6 a 7 Gales 6 7 
Ral, Convex il ee: a 2 8 8 : Oe 22 a). Le ifs a a GS wala te 
Totals 1 0 3 Smt io MES |) OR ae ye) 8 1139 | 48 493401 35 
Concave we i Hi 1 7 Saws 6 21) 4 sa oO aS 
9 Flat 1 US| See | ee 2 2 if 6 9 6 8 3 2 6 
Rote Convex i se | a. 3 if 3 3 9 5 | 15 i Ma Si Jue a BD ile TRS? 
Totals 2 2 Li 4) TOSS V6 2 MSOs roae 2 See Gale ulm 
Sex Curvature 35 36 37 38 39 40 Al 42 43 44 45 46 47 48 Totals 
| Concave 13 i 6 8 4 2 it 3 ] 1 2 | — iL fea ae 
4 Flat 5 4 6 1 4 2 2 BS if est ihe ee ae il 86 
Re de Convex Soke § | 15 9 if 3 2 1 1 (pe Pe ea ces (hs 
Totals PHN PE tere OE A ake ih ati 6 6 2 2 3 0 1 1 | 453 
Concave 10 7 4 5 | 10 2 3 EM) ees eee eel ra 
9 Flat 4 Aa eee 4 {! 4 1 2 My Se ee 69 
Pear Convex 4 5 2 8 5 3 Ase Nia | ees oe by = th olhillss 
Totals 18 | 16 Gali vane 9 3 6 0 2 0 0 oa: 


* 21— signifies 20°95 to 21°95. 


The correlations as in the previous tables were found by the biserial method 
dividing into concave and not concave. The following values resulted : 


Values of Means of Pyramidal Indices for Arrays. 


3 (R.+L.) ? (R. +L.) 
Concave ... ioe me 33°42 32°54 
Flat 488 a ee 32:93 32:96 
Convex ... i vf 32°78 33°18 
rapes ieie bee + 0794+ -0411 | —-0744 4 -0448 
fo) 


The means run smoothly, but in opposite senses for the two sexes. Hence there 
may be significant sexual difference in the relationship of curvature and pyramidal 
index, a long trumpet shape being associated with convexity in the male and concavity 
in the female. The correlations, however, are so small that there is possibly no relation- 
ship whatever between these characters. 

Lastly we thought it worth investigating whether the curvature of the popliteal 
surface was connected with (i) a marked feature of man’s upward progress and (ii) a 
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human anomaly which characterises his relation to lower forms. As our first variate 
we selected the band-radial index ; as our second the presence of the third trochanter. 
The great difference in tension of femoro-fibular ligament, when the upper and lower 
members of the leg are straight or bent, has been attributed largely to the difference 
between the vertical and horizontal ‘‘ band-radii” of the external condyle. The area of 
attachment of this ligament can be clearly seen in Diagram E (Plate ITT) and the general 
excess of the vertical over the horizontal radius is indicated, although it is difficult of 
exact measurement. The upright position of man has been closely associated with the 
band-radial index = 100 vertical band-radius/horizontal band-radius. We should ac- 
cordingly consider, if man’s upright position be associated with the band-radial index 
and convexity with the ape, that convexity would be correlated negatively and substan- 


tially with the magnitude of the band-radial index. It will be seen by examining the 


CoRRELATION OF BAND-RADIAL INDEX AND PoPLITEAL CURVATURE’. 
Value of Band-radial Index. 


* 2 | | A | 
Sex and | Gurvature | St" | 84 | 87 | 90 | 93 | 96 | 99 | 102 | 105 | 108 | 111 | 114] 117 | 120 | 128 | 126 | 129 | 132 | 135 | 138 | 141 | 144 |/4,1,| Means 
Side | - —}—}—}]— of Arrays 
} | | ae 
Concave ate ees een AS 10) | estan Glee salee (eo) te ete d | 0 | 68. | 41810 
23 | Flat FE go Ee al ade ee ad oe de | 23 | 109-71 
ce Convex Oe tapes Sea re tl | tO tS | Olt Stl. Beef eae) eee sue) +80, | 119-94 
fa} SS ee a sore] 
Potals, | 1/ 2] 0). 3] 8| 2] 12/10} 18 | 22).16} 10) 16,13) 8|° 3) 2)-2).2) 4) 8) 1) 158 = 
Cohcnvene i pee omy Se valet 7 |) 7 ab slots |) oat) A 1 -| 54 | 109-95 
lene Se eink tee oleh Res h ey kh el * RP kp he) Bo bet |, 4@ | 119-45 
2s Convex = | Seno 2 eerie 9-8 hh Pl Si a et Lyre 8 83 | 10826 
Totals Oo) OF 3) 36) tm feo pis | ort 14) ere by 7) ey of; rp 1) 2) o| 177 aa 
Concave tiers et oe 1 | 2a Need 0 8: | 5) 2S) Se ep 8 ei tet.) 62 119:50 
3H «(| Flat —}|—}—] 1}/—/ 1}/—}] 1] 8] 2] 1) 1) By—] 1} —] T]—}—]}—} —]| —] VW | 111-25 
SomeCoenme tate) tn si thes ois | aA at TP ei Ly Lt penis. (as Freak: ‘I 117-66 
oO 
aa 4 sy ———as _——— 
a Totals Gaeca ee? a As eM g or | Ay Yo") 105 Lee 8.) A 4 i ee a) 2 | Oo | Ite eS 
Concave | — |— | 1] 1] 1/ 2] 1/ 4] 4)10) 6) 8] 4] 4) —| —].— 2 | 43 | 110-78 
4. | Flat SMe beoe bl toh athe able th ak -F Sb 4) Bo Be 8 pa wp at = 31 | 109-16 
ace Ce a we ee a oi Sieh ee hoe) 4 Bp aA tp yp a) | =| — |] 4 | 10878 
D isjek SSE ee ol ee ee ee ae ee) | ees ee ee (SAEs aa tS ne A 
_ Totals Cpe Sete ols) TO) 11.) 5 15 |. 12 8,10} 2p 2 1)-0) 2] 2 | 0} -o| 114 = 
Biserial Table. Values of Band-radial Index. 
Concave ee es Lui 50) 17 |) dike ee wG holes Bob | a he aie. al) at? 109 
a  |Not@encave| 1) I! 8 6/10 12) 99) 19 | 24127) 911171161 16/11) 6) &| 2] 1) 4) 4} —| 226 
Beak: =e a eee Eee’ ae =e aes ee ae a 
Totals 1| 2] 38{ 6|14/ 17] 38 | 30] 36 | 44/ 30 | 24] 24| 22/13]10}10| 2] 3/ 5] 5] 1] 336 
Concave eos ene 144 16 Ih desea te a) Sa | | EB a | = | 106 
2 Not Concave | — 1 1 5 5 9 FASO LS] We OUD ee ere 7 4 3 2 2 1|— 1} —j 121 
R.+L. Soe, | — —— 
Totals @) | 3) O17 Vis | 14) 17 | 82)| 26 | es) esl ea hist 6) 6) Bla} al-s) oa) oO} 926 


* 81— signifies all values from 80-95—83-95, the indices being recorded by units of +1. 


1 The paucity of data in this case arises from the frequency with which the epicondyles are too 
damaged to allow of any determination whatever of the band-radii, 
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means of arrays that there is only one case—the female left bone—in which the band- 
radial index decreases regularly, from concave to flat and flat to convex, and then the 
decrease is only a matter of two points. On the other hand the band-radial index for 
all four series is greater in the concave than the convex bones, the flat bones—relatively 
few in number—being anomalous. Such results lead us to expect a very small negative 
correlation only. This was determined as in the earlier cases and led to the values by 
the biserial method : 
$ (R.4+L), r=—-0387+ 0479; 9 (BR. +L), r=—-1045 + 0558. 

All we can say is that the correlations are both negative, but that neither are 
significant having regard to their probable errors. Thus these two apelike characters, 
convexity of popliteal surface and excess of horizontal band-radius, do not appear in 
man to be sensibly correlated. 

We now turn to our second illustration, the search for any link between the 
presence of the third trochanter and the convexity of the bone. Here the results 
appear to us of some singularity. The tables are given below and we deduce the 
following percentages: _ 


Male Right Female Right Male Left Female Left 
3rd Trochanter 


Concave | Not Conecaye | Concave | Not Concave || Concave | Not Concave | Concave | Not Concave 


26°92 17:05 30°26 22°22 | 18°63 34°21 31:25 
52°11 50:00 47°37 47°62 49-07 36°84 34°38 


Marked 15°38 
Absent 57:69 


Relation of Third Trochanter to Curvature of Popliteal Surface. 


Male Right Female Right Male Left _ Female Left 

. 2 pd mn 2 m 2 wm 2 m 
3 SYR S| BW Sd BS eaaies isos tere mae ee eae 
5 = _ 
S I 2 5 3 | 10 i) 1 4. 10 4 0 Oi ue i 3 4 14 
3 II 10 4] 21] 35 10 d | 13 28 10 D5) ol oe 19 9 | 14 42 
Ss (ENG || 2 7 | 28) 56 29 EN MG 46 19) 205) 327 rd 229) 195) 14 55 
SEV: 45 | 15) 59) 119 || 44] 11 | 25 80 30 | 26 | 53} 109 28 8 | 25 61 

Totals}. 78 | 31 |} 111] 220 88 | 24 | 52 | 164 63 | 55 | 106} 224 76 | 39 | 57 | 172 


Tt is clear that in the right femur of both male and female there is a very con- 
siderable increase of cases with marked third trochanter in the convex bone category. 
On the other hand this predominance does not occur with the left bones of either sex, 
where indeed there is a difference—insignificant in itself—the other way round. Nor 
can we assert that the right bone generally is more primitive than the left, and thus 
more likely to show association of primitive femoral characters’. Without further 


* Thus examining the table on p. 291 we see that convex bones if somewhat more frequent on male ~ 
right are less so on female right. Again, marked cases of trochanter tertius occur: ¢, R. 20°45 “a Cale 


19 64°/,; 9, R. 23-17°/,; 9, L. 32-56 °/ —the only substantial difference being in favour of the female 
left bone. 
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tests of long series of femora we should hesitate to assert that this anomalous associa- 
tion of convexity of popliteal surface and presence of third trochanter is a reality. All 
we can draw attention to is the danger of such relationship being screened if we pool 
right and left members. Thus the correlation as found from the mean square con- 


tingency for example of 
$ (R. +L.) = 0555 and of ¢ (R.) = :2317, 


the former being insensible and the latter significant if small. 

To sum up our results for curvature, we conclude 

(i) That convexity of the popliteal surface is a marked character of the anthro- 
poid apes, but concavity is not in the same sense a marked character of man—certainly 
not a specific character. 

(ii) That there are no strong correlations between convexity of the popliteal 
surface and what may be considered apelike characters in man for example a low 
band-radial index, or a pyramidal form of that surface. 

(iii) The curvature is, however, substantially related to the primary popliteal index, 
this latter being a much better guide to the curvature than the secondary popliteal 
index based on Manouvrier’s direct and oblique popliteal antero-posterior diameters. 

(iv) After the primary popliteal index, the soffit, or popliteal bicondylar index, 
is most closely related to the curvature and some considerable way behind this the 
index of lower or distal gracility of the shaft. 

In these three cases the association between the characters intraracially is what 
we might anticipate from evolutionary development—+.e. the more concave the pop- 
liteal surface the lower is the popliteal index, the less recedent are the lips of the 
linea aspera on springing from the epicondyles and the more gracile is the shaft. 

As far as comparative data for the lower races, primogenial man and the apes are 
as yet available, they will be found under our discussion of the individual indices or in 
the second part of this chapter. 


IX. Other Indices of Shaft. 


(a) Indices of Gracility. The Lower or Distal Index of Gracility is an important 
measure of the midshaft thinning on which much of the gracility of the human femur 
depends, and which markedly differentiates human from anthropoid femora. Since 
the transverse thinning of the shaft is accompanied in the human case by an increased 
antero-posterior diameter we should anticipate a correlation between gracility and 
pilastry. Since the index of the former = 100 x pilastric transverse diameter/popliteal 
width, and the index of the latter = 100 x pilastric antero-posterior diameter/pilastric 
transverse diameter, any three lengths selected at random would show negative corre- 
lation in these indices, or a lesser index of gracility (7.e. greater gracility) would be 
associated with greater pilastry. The danger of this spurious correlation being inter- 
preted as organic must be borne in mind. The importance of the index of gracility 
was impressed upon us when considering Klaatsch’s comments on the inadequacy of 
the popliteal index as a criterion between modern man, primogenial man and the 
anthropoids : see our pp. 9—10 above. 


KeP: 38 
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The following table gives a few values of the Index of Distal Gracility : 
TaBLE X. Index of Distal Gracility. 


‘= 
No. Value | No. Value 
Gorilla 4 | 75-0 Cromagnon =o ee 36 DAMA ra 
Orang-utan 3 | 72-8 Tilbury Femur ... ne en 1 | 81:22 
Chimpanzee 5 | 83:3 j 
Gibbon 3) 88-4 || Australians aot eprom leo TE26 
Wieyeya She ers cs cog |) «LUE 1) Cateye) 
Pithecanthropus erectus ... 1 76:7 “ Modern British” us ...| 44] 66°26 
ee = Eskimo... a ee ahs 4 | 66°45 
Neanderthal 1 75-9 Modern Bavarians su Sif aed |) OS 
Spy mS bay ts a 1 69-9 Andamans ahr Ase se: 12 | 68°36 
Homo mousteriensis (Hausert) ... 1 57:6 3 : a ee 
La Chapelle-aux-Saints Li enTae8 7 3 Lu. : 
Gatley Hill os ON ata aR EHE: Centary Lessee eee ee 
Homo aurignacensis (Hausert) ....| 1 727 | ( ? L. 1Sa palate 
|| Negroes ... “68 ce ish) ee oeee tao 


With the exception of our London data the material is of the slenderest, and can only 
be taken as suggestive. It is all the more important to bear this in mind, as Hepburn 
has not taken his popliteal section, we think, by absolutely the same methods as ours. 

Bumiiller uses as his index the ratio popliteal transverse diameter/pilastric trans- 
verse diameter, and terms this by the rather inadequate name “transversal index.” 
He measures it only on 32 of his 400 odd Bavarian femora, and without regard to 
side or sex. Expressed in terms of our index his frequency distribution is: 


Index of Gracility 


Frequency ... ee 3 3 10 9 5 2 32 


55°6—58'8 | 58°8-62°5 | 62°5-66°7 | 66°7—-71°4 | 71:4-76°9 | 76°9-83°3 | Total 


Mean Pilastric Index | 112°6 108-7 li@etery |) 5 OR 94-0 91°8 one 


which leads to a mean value of 67:25. Underneath each frequency we have placed 
the corresponding mean value he gives for the pilastric index. Considering that 
he has merely taken 32 femora, presumably absolutely at random, the graduated 
change in his pilastric index is a most fortunate if fortuitous result! A consideration 
of the probable errors of means based on 2, 3 and 5, when the standard deviation of 
the character is over 6 points, will emphasise the luckiness of the values. It is, how- 
ever, inconclusive, because as we have already indicated there is spurious correlation 
involved in the direct correlation of these indices. 

Bumiiller, it will be remembered (see our p. 228), has discarded all other femoral 
lengths except the diaphysial length, and he forms an index of the ratio popliteal 
length to diaphysial length. Our nearest index would be the popliteal shaft index 
(see p. 39), ze. 100 popliteal length/length of shaft. That index (see Table II, 
p. 116) indicates that the popliteal length is slightly less than one-third of the shaft 
length, say °32%. The ratio of popliteal length to trochanteric length hes between 


* Actually we find 73 $s °321 and 62 98-320 for our Londoners. 
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‘28 and ‘29—also for our Londoners. Accordingly we might have anticipated that 
Bumiiller’s index will be about °30, for his diaphysial length must lie somewhere 
between our shaft length and trochanteric length. The value we find from Bumiiller’s 
slender data, 32 Bavarian femora, is roughly °34. This agrees with his mid-group 
value for 19 femora of indices of gracility from 62°5—71°4. Practically all his data’ are 
involved in: 


Index of Gracility | 55-6625 | 62-5-71-4 | 71-4-83°3 | Total 
Frequency ... af tee Bae 6 19 7 32 
Popliteal Length/Diaphysial Length 32 34 36 A 


We fear that with due regard to the probable errors this is somewhat slender 
evidence to base any argument that increased gracility means that the popliteal apex 
is lowered. Our own results as givén later appear, however, to confirm this view. We 
are by no means clear as to the interpretation Bumiiller himself puts upon his figures 
in the paragraph following their presentation. 

We can obtain some appreciation of the correlation between the index of gracility 
and the popliteal shaft index in the following manner: Let 7,, 7, represent these indices 
respectively; let ¢ be the transverse pilastric diameter, / the popliteal length, w the 
popliteal width and s the shaft length; then 

ts Vivi Vio Vet Vast ue Vel Pes 
yey V, V, 9 

Now the six coefficients of variation are known from Tables III and IV. of 
pp. 164—5, while 7,, 7, and r,, are given in Table I, p. 193. But we have not 7,,,, 
the correlation of popliteal width and shaft length. We have, however, the correlation 
of popliteal length and shaft length, which since the former is a part of the latter we 
should expect to be higher than the correlation of popliteal width and shaft length. 
The mean value of this correlation for the two sides and two sexes is °2925, and 
accordingly we should expect the popliteal width and the shaft length to have a 
correlation below this. Now the correlation of shaft length with both pilastric trans- 
verse and bicondylar width is known, and we again may anticipate that the correla- 
tion of shaft length and popliteal width will lie between these two, and might very 
reasonably be interpolated by a formula of the form: 


ue (b—w) +7, (w—t) 


r 
ae b-t 
where ¢, w and 0 are the pilastric transverse, popliteal and bicondylar widths. It will 


1 Bibl. 81, p. 64. Bumiiller’s results are given in a manner very difficult of interpretation. He writes: 
“Die sich hiebei ergebende Linge des Planum popliteum war im Maximum der 2,3 Teil der Diaphysen- 
linge =1/,3.” We presume he means by this the diaphysial length was 2-3 times the popliteal length, but 
this is hardly what he says. He writes 1/, ,, 1/. 4, 1/s,, for our *36, -34, -32 respectively. We are, however, 
far from certain that he does not mean his ratios to be ‘28, -29 and -31. In which case his mean ‘29 
would still agree roughly with ours (‘32), but his association would be reversed in sign, although his state- 
ment of association appears to correspond, as far as we follow it, with ours. Anyhow no reliable results 
can be based on so few bones. 


38—2 
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be found sufficiently approximate to give (b—w)/(b—#) and (w—t)/(b—7) the round 
values 2 and +. This leads to the values of 7,,, : 
4+ Ree O58, G0, 4620b a Seon as ese neon (76: 
Using these values in the above formula we deduce : 


Correlations of Index of Gracility (Lower) and Popliteal Shaft Index. 
6 R. +125, 6 L.+:041, 2 R. + °133, @ L. + :135. 


These correlations suffice to indicate that high values of the two indices have a 
slight positive correlation, the female showing it somewhat more than the male. In 
other words, in the more gracile bone the popliteal apex will fall rather lower in the 
shaft. It seems very doubtful whether such inconsiderable associations (which in our 
case of some 800 bones in four series have probable errors in excess of ‘04) could possibly 
be detected by the examination of 32 femora. 

We now return to the problem of the extent to which gracility is associated with 
pulastry. Our crude correlations taken from Table II, p. 195, are: 


Correlations of Index of Distal Gracility and Pilastric Index. 
6 R.— 3974-038 g¢L—-4514-035, 2R.--3554+-044, 9 L.— 513+ -037. 


The correlations are thus quite substantial and negative or the greater the pilaster the 
more gracile is the bone. But, as we have already remarked, the negative sign and 
the high values might arise solely from the fact that the pilastric transverse diameter 
occurs in the numerator of one index and the denominator of the other. We there- 
fore asked ourselves the question whether among all the bones with the same pilastric 
transverse the more gracile have the greater pilaster. In statistical language we 
calculated the correlation of the two indices for constant pilastric transverse. 

In order to solve the problem we must find the correlations between the pilastric 
transverse and the pilastric index and index of gracility. Let 2, and 7, represent these 
indices respectively ; let ¢ be the pilastric transverse, a the pilastric antero-posterior 
diameter, w the popliteal width. Then we can show that to the usual approximation : 

LOS ee ( V5 — Tice Vey) V,, and Vit = (Tat ie V,)/ Vi, > 
but V,, V,, and V, are given in Table III of p. 164, V;, and V,, in Table IV of Delco, 


tg 


and r¢, Ya in Table II of p. 195. Thus 7;, and 7,4 are found : 


Correlations. 
Pilastrie Transverse and Index Pilastric Transverse and 
of Distal Gracility Pilastric Index 
6 RR. +:2998 — ‘6008 
BAT FSB KO —=$723 
OW Ri oa 84 — 6253 
OP 4 Ooi === Gil\Oe 


Substituting these values in the formula 
Pain = (Vite — Viet)! J (17) (1 >t), 


we obtain : 


Correlations of Index of Distal Gracility and Pilastric Index for Constant 
Pilastric Transverse. 
6 R. — 233 + -041, 3 L. — 350 + -038, ? R. —-195 + 048, 9 L, — 326 + -045. 
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Thus there is a quite significant negative correlation, notwithstanding that we 
make the pilastric transverse constant ; only about 30 °/, of the larger negative values 
of the total correlation appears to arise from the spurious source. There is therefore 
a real organic relation between gracility and the occurrence of the pilaster. 

Another interesting point arises out of the analysis. It is easy to see that to the 
same degree of approximation: 

Vivis es ( e VV at ei V., Dees ae ¢ V? rz Ve Voll ( V; 4 ): 
Accordingly : pore Ve ite VV Pay = VG — ViVi Va Va): 


But by the equations previously given : 
V2 Vir ieTig BV Tae Vn Vitwe — Ve- (2A Vera? at: 


Hence : Toul atl at v. v. (TieTig — Vii) 
Again: L-72,= (Vi2— V2 — Viet et ot Vi Vu) | Vi, 
and : Vee eV Or VV ic 
or, Ui peel onl Veh dee Ta 7) 
Similarly : 1—7,2,= V2/Vi2*x 1-11). 


Thus finally : 


eG i = (Tiel it — Vite)/ J rs) Le.) . 
wa = — 1 izigs 
or approximately the partial coefficient of correlation of the index of gracility and the 
pilastric index is the partial correlation of popliteal width and pilastric antero-posterior 
diameter for constant transverse diameter with the sign changed. In other words, the 
organic relation between increased gracility and increased pilastry is actually based on 
an increase of popliteal width being associated with an increase of pilastric antero- 
posterior diameter. It will be seen from an examination of p. 195 that the correlation 
of popliteal width and pilastric antero-posterior diameter is practically as close as the 
relation of the pilastric transverse to the antero-posterior diameter of its own section. 


Gracility of Shaft and Robusticity of Femur. 


We should naturally expect that the more robust a bone, «.e. the more gorilloid 
its character, the less would be its gracility. But sucha relation is subject to several 
considerations, among which we may note: (a) a doubt as to the fitness with which 
our measuremental functions have been selected to represent the conceptions of 
gracility and robusticity, (b) the possibility that the functions selected are by their 
essential nature correlated (¢.e. spurious correlation) and therefore that the ideas 
of gracility and robusticity are in themselves associated independently of any organic 
connection, and alternately (c) whether the atmospheres attaching to the words 
“ oracility” and “robusticity ” do not create in themselves a nexus, which may not be 
justified by any scientific definition of the “ gracile” and “ robust” characters. 
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The reader will remember that we have adopted the French definition of robus- 
ticity, i.e. the sum of the diameters of the pilastric section divided by the oblique 
length, the index as usual being taken 100 times this ratio. Further our index of 
gracility is 100 multiplied by the ratio of the pilastric transverse diameter to the 
popliteal width. Accordingly we see that the pilastric transverse occurs in the 
numerator of both ratios and if the values of the measurements were picked out from 
the observation records at random there would still be a positive correlation between 
the two indices or a negative correlation between gracility and robusticity. Thus 
there may be a fictitious or spurious correlation between these indices. If we increase . 
the transverse pilastric diameter we increase both indices. On the other hand we 
could have a very gracile shaft with a low pilastric transverse, but if there were an 
exaggerated pilaster the robusticity might be very large, 7.e. it is quite possible to 
combine gracility with robusticity and this combination is interracially more or less 
a human characteristic. The femur of recent man has become more gracile than 
those of the greater anthropoids by the reduction of the pilastric transverse diameter 
while it has compensated in robusticity for this loss by the development of the pilaster. 
Thus far our gracility and robusticity measures do not seem badly selected, if we take 
the precaution of investigating their correlation for constant pilastric transverse. But 
the very same train of ideas suggests that the actual organic relationship of gracility 
and robusticity depends on the secondary associations of bicondylar width, oblique 
length and pilastric antero-posterior diameter with pilastric transverse diameter ; yet 
such secondary associations may be small and are wholly free of any conceptions 
brought to mind by the atmospheres usage attaches to the words “gracile” and 
“robust,” which are customarily taken as opposites rather than as independent 
attributes. The “ opposites” conception in this case arises from the presence of the 
pilastric transverse in both measuremental functions and we shall free ourselves from 
this by the use of partial correlation. 

We may approach the problem as follows: Let 7,=100t/b be the distal index 
of gracility, 2,=100(t+a)/l’ be the robusticity of the femur, where ¢, a, b and /’ are 
the pilastric transverse, pilastric antero-posterior diameters, bicondylar width and 
oblique femoral length respectively. As usual o, v and r will denote the standard 
deviation, coefficient of variation and correlation coefficient of the characters indicated 
by the subscripts. Then the following relations are found at once: 


Tie = (VU — UT ut) [Vis 

the numerical values of this correlation are given on p. 303, 

T.4= gee — votre) ; 

" t+a i 

Here ¢ and @ are given in Table I, p. 115, o;, o, in Table I, p. 162, 7, in Table IT, 
p. 195, v in Table III, p. 164, and v;, in Table IV, p. 165. The only correlation 
at present not determined is 7,,, that of pilastric transverse diameter with oblique 
length of femur. It might probably have been thought sufficiently accurate to take 
the correlation of the pilastric transverse with the shaft length, but we have actually 
calculated the values of r,,.. We find the following results : 
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Correlation | oR. oh. g R. CLADE 
a = | — = ae 
rii,* + 356 + +135 4 +379 + +4214 
Tit + °300 + +3114 +338 + + 463 + 
TVt + 7299 + | +°360 + +1944 | + °178+ 
Tint +563 + +5154 + 6104 +634 + 
tVizig +237 | — 031 + 232 «186 
Pilscinio Transverse | + 1984°043 41644043 | +-1214-051 | +-108+-050 


* The low value of ¢ L. is anomalous, but is almost obvious on the table itself. Separate tables were 
formed first by pooling right and left members and gave ¢ R. + L. +:245+°031 and 9 R.+ L. + °390 + -032, 
which are close to the mean of R. and L. or :245 and -400 respectively. 

It will be seen that the moderate correlations between the indices of gracility 
and robusticity are considerably reduced—even rendered negative in the case of male 
left—when we take them for constant pilastric transverse. The relation of robus- 
ticity and gracility is thus not as close as the “atmospheres” accompanying these 
words suggest. When the common influence of the pilastric transverse is removed 
there appears to be a considerable differentiation with side, robusticity being more 
closely associated with gracility in right than in left bones. | 
It is well known that there is considerable change of gracility with growth in 
the case of the human femur. Plates LVIII and LIX are arranged to illustrate 
this change from the fetus to the adult. Unfortunately it was not possible to procure 
the femur of a child of five years, but our plates show how marked is the change from 
the fetus at 6 or 7 months (A) to the adult (H). We had not enough material 
available to show a really graduated growth change, but a sengle series of measure- 
ments give: 


Fetus at 6-7 months ... pile Child at 9 years 46:0 
Infant at birth 48-7 Child at 12 years 46:3 
Child at 15 months 47-8 Child at 15 years 50:3 
Child at 2-5 years 42:1 Adult ... : 72:9 


These values would suggest that gracility is much greater in infancy than in the 
adult, but that it increases from birth to 2 or 3 years of age. No sound conclusion 
can, however, be based on isolated individuals, especially when we take into con- 
sideration the difficulty of fixing the exact position of the measurements to be made 
in the case of fetal and young bones’. The like changes occur in the greater anthro- 


1 Bumiiller has results for what he terms the Lower Transversal Index which amply corroborate 
(Bibl. 81, SS. 85—7) the above. His Lower Transversal Index is our Index of Distal Gracility, He also 
gives under the heading “ Langen-Dicken Index,” an index resembling to some extent the Index of 
Robusticity of some French writers, z.e. 100 Pilastric Circumference/Oblique Length, only Bumiiller uses 
the Diaphysial Length. The terminology is badly chosen. We suggest the names: Primary Index of 
Robusticity =100 Sum of Pilastric Diameters/Oblique Length, Secondary Index of Robusticity = 100 
Pilastrie Circumference/Oblique Length, Tertiary Index of Robusticity = 100 Pilastric Circumference/Dia- 
physial Length. A fourth index 100 Sum of Pilastric Diameters/Diaphysial Length would be doubtless 
the best for the fetus and children, because the Oblique Length is not and the Diaphysial Length 
is easily ascertained, and because the diameters of the pilastric section are more accurately determinable 
than the circumference. While Bumiiller’s material shows no definite changes in Pilastric, Platymeric 
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poids but less markedly in the gibbon. We find, if D.L. stands for Diaphysial Length: 


Gorilla Chimpanzee Orang-utan . Gibbon 
Infant (D. L. 134) 56-4 = Infant (D. L. 141) 57-5 Infant (D.L. 111) 55-4 = Young (D, L. 164:5) 82:6 
Adult (D.L. 287) 750 —,,_- (D. L. 160) 63-8 _Adult (D.L. 182) 728 Adult (D. L. 170-7) 88-4 


Adult (D. L. 262) 83°3 


The loss of gracility in the human femur is really based upon the cylindrical 
character of the anterior aspect of the shaft between platymeric and popliteal sections 
and this feature is far more marked as our illustrations show in the adult than the 
infant bone. In this respect the fetal bone resembles neither that of the adult anthro- 
poid nor those of the majority of cases of primogenial man where the aspect of the 
shaft is roughly cylindrical. The appearance of the femur as a strut, whose cross- 
sections are those of equal resistance, is much more marked in the infantile than in 
the adult case, and far more marked than in the anthropoid femora. The infantile 
femur in this respect is more closely allied to that of primitive races like the Andaman 
or Maori than to that of anthropoid or primogenial man’. The reader must not confuse 
the measure of gracility involved in the index of gracility with the fact that infantile 
and fetal femora enlarged to the same diaphysial length as the adult bone have larger 
apparent pilastric transverse diameters. It is difficult to obtain a measure of the 
shaft length on young femora, but the following indices of transverse slenderness 
indicate that the index of slenderness decreases or the slenderness increases with age: 


Fetus at 6-7 months ... Sree tee! Child at 9 years ace hue Od, 
Infant at birth ane Suaye) teil Child at 12 years cio ae O22 
Child at 15 months... dog, totes Child at 15 years sue vie OPES 
Child at 2-5 years... sag. oriliss Adult ... ae Se soo, WORDS 


or Popliteal Indices with growth, the following valuable table indicates the fairly continuous changes in 
the proportions of the shaft from the fetus to the adult. 


Changes of Tertiary Index of Robusticity and Index of Distal Gracility with Growth. 


Serial No. y te Be eee eee 7 | oo Al 49.4 te MO eas al Lal eaaaty 
Sexe Pog pallcen kt @ ie te al > atte ee Pat el ae a ae ee, 3 
Sfature .. «.1200. | — | — |aeé || 420. | 22° pags Se Mieao llleonen le: ono iain heat) otee ailereRs 
Diaphysial Length| 81 [50 |50 | 65 | 58 |61 || 76 |76 | 77 ||aa5 | 206 |220 |245 |o55 || sexe 


Tertiary Index of) | 39.3 | 39-0 | 30-0| 30-9| 31°0|31-1|] 26:3/25-:0| 26-0]| 29-2] 23-8] 22:5] 20-4] 20-4|/ 22:8 


Robusticity ) 


Index of Gracility) | 4.9 |.55-6| 52-6| 45°5| 44-4| — || 40-6| 42-9) 46-7|| 50-0| 59°8| 485| 60-°0| 50-0|| 67-2 


(Lower) j | 
Mean ye Se Sener St as es tpl Sas Lea eae Spshey) [eee see 
Diaphysial Length 50°8 76°3 222°2 384°8 


Robusticity 30°9 | 25°8 21:9 22°8 
Gracility 48-2 | 43°4 50°4 67-2 


| 
a] 


The fairly continuous fall in robusticity is in keeping with our photographs. Our measurements given 
above indicate also that in the extremely young and the adult the gracility of the femur is less, reaching 
its maximum in childhood at 3 or 4 years. 

* An exception must be made in the case of Homo mousteriensis (Hauseri) which owing to its small 


pilastric transverse has a remarkably small index of gracility. 
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The adult measured in this series was somewhat below the average human adult 
value, 7°3 to 7°4, so that it is conceivable that the index increases or slenderness 
decreases between 15 years and the completion of growth. It is in this index of 
transverse slenderness that the child is closer to the anthropoid or to primogenial man 
than to the adult, but he is not so in the index of gracility as we have indicated above. 
Of course nothing in this statement is opposed to the fact that the femora of infant 
man and infant seine auras (see Plate XCI) are more alike than those of the adults. 

The Index of Proximal or Upper Gracility is the index which corresponds on the 
upper half of the shaft to that already discussed for the lower half of the shaft in the 
preceding pages. It is based on the ratio of the pilastric to the platymeric transverse 
diameter. The following table contains the chief values we have been able to 
determine. 


TaBLe XI. Index of Proximal Gracility. 


Race No. | Value Race | No. Value 
Gorilla 7 100-2 || Cromagnon Sh eee a 5 79:3 
Orang-utan 3 96:5 || Tilbury Femur ... sie bs 1 87:0 
Chimpanzee 5 97°5 
Gibbon 3 90-7 || Maori... oe sid sah Baek 72°51 
=|) Moriorie) =e. cae Sas ais 9 75°84 
Pithecanthropus erectus ... 1 83:17 || Negroes ... ae cea vel eo 84:84 
poe Eskimo 4 ae ae + 85:13 
Neanderthal 1 85:1 “Modern British” ales | 44 86°31 
Spy hs a ve 1 82-9 Andamans at: Be ec ep Le 88:08 
La Chapelle-aux-Saints 1 83:3 S a ae aie 
Homo mousteriensis (Hauserr 1 78-4 4 : 4 4 : 
Galley Hill ( 1 i 73-9 17th century Londoners oR. | 179 88-46 
Homo aurignacensis (Hauseri) .. 1 84:7 : eh 193 88°74 
Australians et viet seh 4 89°03 


Here modern man with the exception of Moriori and Maori separates the apes 
from primogenial man. On the other hand as far as our slender and somewhat 
irregular results for infancy and childhood go we see the infantile femur for this 
character further removed from the ape than the adult femur and finding its nearest 
equivalent in such primitive races as Moriori and Maori. 


Fetus at 6—7 months Seen O(ieD) Child at 9 years a nos 
Infant at birth 36 os. 63'9 Child at 12 years i te lane 
Child at 15 months ... »» 80°0 Child at 15 years... sea | tO) 
Child at 2-5 years... ..... 75:0 Adult ... Jes ne 88:7 


It will be of interest to provide these indices of gracility for the young of the 
anthropoids. We find the same decrease of gracility with age : 


Gorilla Chimpanzee Orang-utan Gibbon 
Infant (D. L. 134) 84:8 Infant (D. L. 141) 89-0 Infant (D. L. 111) 79°38 = Young (D. L. 164-5) 83:8 
Adult (D. L. 287) 100-2 »  (D.L. 160) 88:2 Adult (D.L. 182) 96:5 Adult (D. L. 1707) 90-7 
Adult tp. L, 262) 97°5 


The character we are considering is associated with the curvature of the lateral 
and mesial faces of the shaft. It is easy to measure the chord on the lateral face as 
KaP> 39 
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the diaphysial length on this face and take as our index the ratio 100 subtense/chord. 
The determination of the chord on the mesial side is not so easy, but may be taken 
from the border of the distal epiphysis to the base of the trochanter minor. With 
these proposals we find: 


Index of Index of Monin 
Mesial Curvature | Lateral Curvature 

Fetus at 6—7 months 8°69 3°86 6:28 
Infant at birth 6:68 8:94 (eal 
Child at 15 months 8:02 6:33 6°68 
Child at 2—5 years 6°45 10:08 8:26 
Child at 9 years ... 7°35 5°68 6-51 
Child at 12 years 5-77 4:93 5°35 
Child at 15 years 7-78 4°81 6:29 
Adult Bee 6°31 5°32 5:82 


It is clear that the values in the first half of the last column are on the whole 
greater than in the second half, but the results are too irregular for us to be certain 
that with ampler data a “good graduated system would be reached. Probably the 
curvatures would have to be measured on the chords from platymeric to popliteal 
sections to obtain an adequate numerical estimate of the concavity of the lateral 
and mesial borders, which strikes the eye as such a marked difference between the 
infantile and adult femora. 


(6) Soffit Index. The Soffit Index has been introduced with a view of measuring 
the character of primogenial man emphasised by Klaatsch, namely the rapid reduction 
in transverse diameter following on a massive distal epiphysis. We base the Soffit 
Index on the ratio of popliteal to bicondylar width. The following table contains 
such data as we have been able to collect on this point. 


TaBLE XII. Soffit Index. 


Race No. Value Race | No. Value 
Gorilla ih 571 Cromagnon ih eg Bis 5 51:5 
Orang-utan 4 51°6 Tilbury Femur... os se | — 
Chimpanzee 6 51-1 
Gibbon = 42°2 Andamans a aoe Pica ee 43°86 
ais Australians a ao See | ala 44-91 
Pithecanthropus erectus ... 1 47-4 Negroes .... sn as eH Neck 45:11 
Maori Si 233 sa Aci at 48:84 
Neanderthal 1 45-3 Eskimo _... ae +68 4 51:48 
Spy i 1 45:8 “ Modern British ” ae see (fe BK 49-98 
sed Moustere LENSIS 3 (Hauseri) . 1 49°82 : = os aie 
La Chapelle-aux-Saints 1 42-91 oye : 
Galley Hail Ee 50-922 17th century Londoners oR. 99 50-85 
Homo aurignacensis (Hauser Dye ssaltergee 45:3 gin) itl 50°86 


We see that as in the case of the index of gracility modern man separates primo- 
genial man from the greater anthropoids. 
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(c) Popliteal Pyramidal Index. This index which is based on the ratio of 
popliteal width to popliteal length is a rough measure of the pyramidal form of the 
popliteal area. We say “rough” advisedly because the position of the popliteal apex 
is not capable of very accurate determination, especially in the case of the apes, where 
we can only treat the apex as the position of nearest approach of the margins of the 
linea aspera. Besides our own measurements on the apes we have only the values 
deduced from Hepburn’s measurements, who takes his popliteal length somewhat 
differently from ours. | 

The following table contains the values we have been able to collect. 

The data are too slender to provide any very definite conclusions. We believe 
Hepburn’s results must be reduced by 25°/, to be comparable with ours. It seems 
then probable that the apes in this character separate modern from primogenial 
man. 


TaBLe XIII. Popliteal Pyranudal Index. 


Race No. Value Race No. Value 
Gorilla “ 35°6 Cromagnon se ii oe _- 
Orang-utan 5s | 27:7 Tilbury Femur... ‘ise oe — 
Chimpanzee 2 27°9 z a: 
Gibbon... 1 | 13:17 || Andamans ey oe Pe en 26°63 
Australians ae ee ae 14 30°54 
Pithecanthropus erectus ... 1 24-0 3 R. 225 33°41 
tof & iby 237 32°70 
rer ae, 1 36-9 17th century Londoners OR. 178 39-79 
Spy te ee ae pr Aen 390 QELS etSoy | 32:88 
Homo mousteriensis (Hauseri) ...| 1 32°3 Negroes = oor by | 18 34-08 
La Chapelle-aux-Saints 1 33:37 || Maori... so oo vs | 15 39°54 
Galley Hill 1 30-4 Eskimo... ape oe as As 45°37 
“ Modern British ” ae epee Lk 42-17 


(d) Index of Popliteal Skewness. The reader may be reminded that Manouvrier 
introduced the measurement of the direct and oblique popliteal antero-posterior 
diameters with a view of determining the curvature of the popliteal area and thus 
throwing light on the apelike character asserted for the Trinil femur—practically 
on the basis of its popliteal convexity. We have discussed the bearing of the Index 
of Popliteal Skewness on the convexity of the popliteal surface elsewhere: see 
pp. 288—291. It is not without interest to examine, as far as our limited material 
permits, the racial values of this index. For our values we are dependent entirely 
on Hepburn’s and our own measurements. The Index of Popliteal Skewness is 
100 x Direct popliteal A.P.D./oblique popliteal A.P.D.* 

Some explanation of the construction of Table XIV is requisite. We have already 
indicated that Hepburn’s measurements of British femora give measurements of the 
popliteal diameters and thus of the index of popliteal skewness differing very con- 
siderably from ours, the source of this divergence having to be sought in his greater 
length of bone which throws his popliteal section at a relatively lower level for British 


* 100 mp/mn in Manouvrier and Hepburn’s notation. 
39—2 
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TaBLe XIV. Index of Popliteal Skewness. 


Race poet Oe Race Index of Popliteal Skewness 
Gibbon 100-4 (3) Cromagnon 96:2? (1) 
Chimpanzee 97°5 (3) Tilbury 98°42 (1) 
Orang-utan 97°5 (5) 
Goalie 5 : 80:8 (7)* Guanches 1003 (2!) wae | 
Dr yopitheeus Phatanus 88-9 (1) - Bushmen 97-1 (2!) [104-00 
Laplanders 93°2 (4) [99°73 
ne Eskimos 92:7 (4) {99-25 
Pithecanthropus erectus peer Bales Negroes 92°5 (13) [98-97 
unknown: Australians 92:1 (14) [98-63 
East Indians 92:0 (10) [98-44 
Andamans 91:0 (12 97°43 
SESE ome 1161 (1) | 17th century Londoners | g 90-96 (463), he 90°57 (363) 
Homo mousteriensis » 

(Homan) 109-4 (1) ‘Modern British 90°96 (44) by 38 
Galley Hill 105-1 (1) Chinese 88°60 (2!) bye 85 
neal 1047 (1 Romano-British 88-37 ‘3 [94-60 
SPY DP inter 88-09 (15) [94-31 

“Malays ... 85:0 (2!) [90°95 


* By an oversight in our Table of the ‘“Femora of Primogenial Man and Comparatives” in 
Chapter X the number is given as 3 instead of 7. 


‘In the cases of the apes we have followed the 1/10 of the 
diaphysial length rule. The problem is how to get the best out of Hepburn’s data 
for the purposes of a general comparison. After much consideration we have reduced 
Hepburn’s “British” to our 17th century Londoner males by the reducing factor 
9341. We cannot believe that there is any substantial difference between the true 
index for his “ British” and our Londoners. He gives two series of British, one from 
the dissecting room -provides an index of 97°43 (27), and the other presumably from 
disinterments and probably in many cases belonging to individuals of a much earlier 
period gives 97°29 (17). The results are in good accordance, and are still quite close, 
96°20 (16), if an anomalous femur of the last series be omitted. It seems to us 
accordingly that Hepburn’s 97 corresponds closely to our 91 value for this index. 
In case however the reader objects to this reduction, we have placed the uncorrected 
values of the racial indices we have calculated from Hepburn’s measurements in square 
brackets. It will be seen that the sole effect of adopting these square bracket values 
would be to leave our 17th century Londoners in an anomalous position at the 
bottom of the list. Whichever series we adopt the main feature is clear: recent 
man links up with primogenial man of the Neanderthal type through primogenial man 
of the Cromagnon type. Gorilla excepted, the apes separate primogenial man from 
modern man; he is closer to the apes than to primogenial man. Galley Hill is 
again closer to the Neanderthal type than to modern man. Within the range of 
existing man the Guanches are nearest to the Cromagnon type, then follow Laplanders, 
Helene and Negroes, while the Australians judged by this index have a slightly less 


bones: see our p. 124% 


* We are after longer study by no means sure that this is the only source of divergence between 
Hepburn and ourselves; it is possible that he and we have not BISESUGE Manouvrier’s 4 cms. from the same 
point, although we appear to be using the same terms. 
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concave popliteal surface than modern Europeans. Towards the bottom of the list 
with the maximum of concavity are Chinese, Maori, and Malays. The numbers dealt 
with in many of these cases are far too small to give any security for definite conclusions. 
What seems clear, however, is that Manouvrier’s test would indicate that the Index 
of Popliteal Skewness if large for Pithecanthropus erectus would place that femur 
farther from the ape and nearer to primogenial man. The humour of the situation 
may be summed up in the phrase that Hamlet is missing from the play; for nobody— 
with the possible exception of Professor Dubois—knows the value of mn for the Trinil 
femur’. The table, however, suffices to illustrate the point so often referred to in the 
present chapter—there is no continuous evolutionary series in one sense from the 
anthropoid through any type of primogenial man to primitive man and thence to 
modern European man. 


(ec) Indices of Sagittal Proportions. Corresponding to our indices of gracility, 
which are the ratios of transverse diameters, we may take indices of sagittal or antero- 
posterior diameters. We may term these the indices of proaimal and distal taper. 
Thus the Index of proximal Taper =100 platymeric antero-posterior/pilastric antero- 
posterior diameter and the Index of distal Taper = 100 popliteal antero-posterior/pilas- 
tric antero-posterior diameter’. 

With a very straight pilaster, the index of proximal taper might be a measure of 
the “carinate ” form of the anterior surface, but markedly carinate femora might occur 
without a low value of this index if the posterior surface of the shaft were also markedly 
bowed. Thus every carinate femur has not of necessity a low index. The Cromagnon 
femur has an index of proximal taper, however, of about 75:0 as against the 90:0 of 
modern Europeans, and the 100 of the apes. At first sight this mooie be considered 
another character in which modern man is nearer to the apes than primogenial man, 
but the Neanderthal femora give 95:2 and the Spy femora 91°8, results in close accord 
, with those for recent man. The table on the following page gives such data as we 
have been able to collect. 

It must be remembered that the smaller these indices the larger is the taper. - 
We see that for the English femora the upper and the lower tapering is greater on 
the right than on the left, and greater in the male than the female. We think the 
probable source of this is to be sought in a relatively larger pilaster in the male than 
in the female and on the right side than on the left. 

There are very inexplicable irregularities in this table, especially in the case of 
the anthropoids. In the Gorilla and Gibbon the indices of proximal taper are greater 
than those of distal taper while for the Orang-utan and the Chimpanzee this relation 


' A request to Professor Dubois to publish with the present memoir a complete system of measure- 
ments to be made by him on the Trinil femur, met with the reply that he was preparing a new mono- 
graph on the subject. Thus we are still no wiser than we were twenty years ago ! 

* These indices seem to agree with Bumiiller’s Oberer Sagittal-Index and Unterer Sagittal-Indew. 
He gives the value of the latter for a number of apes in his Table, 8. 112. For 51 Bavarian femora 
(tside and sex) he finds a mean of 116-6 for the latter (S. 62) and for 217 Bavarian femora a mean of 90°3 
for the former (Joc. cit. 8. 41, A, from which the mean can be roughly found). 
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is reversed and agrees with what appears to be universal in the case of man. This 
may only be the result of our very inadequate data for the anthropoids, or it may 
mark a real differentiation deserving fuller study. Turning to the Index of Proximal 
Taper we see (i) that modern man as represented by the 17th century Londoners is 
interposed between the apes and primogenial man of Type A, (ii) that Galley Hill and 
Homo aurignacensis (Hausert) appear again as transitional types between primogenial 
and modern man, (i11) that primogenial man of the Cromagnon type is in this character 
separated from modern man by the Neanderthal type. On the other hand he ap- 
proaches closely to various modern primitive races, Andamans, Australians and Maori. 

In the case of the Index of Distal Taper we have even less definite material 
to rely upon as our values for modern primitive man are nearly all deduced from 
Hepburn’s data, and we have already indicated that his measurement of the popliteal 
diameter does not agree with ours. We think his values must be reduced about 
11°6°/, to agree with ours. His actual values of the Index of Distal Taper are: Negroes, 
98°48; Andamans, 100:03; Australians, 91:15; Maori, 104°63; Eskimo, 98°84 and 


TaBLeE XV. Indices of Sagittal Proportions. 


Indices of Taper Indices of Taper 
Race Proximal | Distal Race Proximal Distal 
No. | Value | No. Value a, No. | Value | No. Value 
Gibbon 3 | L00:9 7 96-9 Cromagnon See 5 76:8 OCS 
Gorilla ... |) ROO || & 916 Tilbury Femur ... Ly 749 Ai telaser(y 
Orang-utan Fee hese} 98-8) OI LOOF7, a 
Chimpanzee... ees 98:7 | 7 | 1000 Maori be we | 40)°75:59) 15) 92°5 
Dryopithecus rhenanus 1 | 105-3 | — | 89-9 Australians | 14) 76:28} 14) 806 
ea ale Vloriorteares a & W717} — — 
Pithecanthropus erectus 1 |104:02) 1 | 106-72* || Andamans cecal LZ eOroon nl 2) ocd: 
atte! Negroes ... oe RL owes0-081) 13418870 
Neanderthal 1 | 841 | 1 | 105-1 || Eskimos ... © ...] 4/ 87-70] 4] 87-4 
Spy — al) ras A 83:31 1 | 109-9 “Modern British” 44) 89°89} 44] 95-97 
La Chapelle-aux-Saints 1 S16 1) a 90:9 & R.] 236 90-85) 228) 94-69 
Homo mousteriensis \ 17th century} 3 L. | 247 | 92°93 | 238] 97-20 
(Hauseri) poo| 2] 948] 1 | 116-0 Londoners) @ R.|178 | 91-44| 182] 93-16 
Galley Hill wey 90:8 | 1 | 118-3 9 L. | 193 92°75) 188} 96-90 
Homo aurignacensis \ ; aoe Bavarians .. [217 90°31) 51/[116-60]t+ 
(Hauseri) fon SR rte ll ge Negritos ... set] Gee gies 10 |[113-5]+ 


* Bumiiller gives (Bibl. 81, Tabelle 8S. 112) 96-7 as his Unterer Sagittal-Index for the Trinil Femur 
based on the Dubois plate. His value for 4 gorilla femora is 98-2, considerably higher than ours. 

+ These measurements are due to Bumiiller and are really incomparable and we believe unreliable. _ 
He says (Bibl. 81, 8. 62) “so wird man selbstversténdlich nicht die hichste Stelle des Pilasters als Mess- 
punkt wahlen”; on the contrary we are to take the mean antero-posterior diameter of the “ Pilaster- 
region.” How this mean is to be found he does not describe. He does, however, say that, if the pilaster 
be convex posteriorly, it is best to take the smaillest diameter. It is clear that this change from the usual 
maximum to the mean or even to a minimum diameter renders all earlier work of no value for comparative 
purposes, besides which it provides no definite new rule of measurement. We have only included in the 
above table Bumiiller’s values as an illustration of the extreme futility that results from the introduction 
of individual caprice instead of the following of custom in such matters. 
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“Modern British” 108°57, With these results modified’ we find that (i) the anthro- 
poids probably separate primogenial man of the Neanderthal type from modern 
civilised man, (ii) Cromagnon man appears, judging from Hepburn’s modified values, 
to be closer to modern primitive than to modern civilised man and is separated by 
modern civilised man from man of the Neanderthal type, (i) the Galley Hill femur 
appears to be not modern but extreme Neanderthal type in this character, most 
probably owing to its defective pilastric antero-posterior diameter. 

In concluding the first part of this chapter we are compelled to admit that our 
study of these various indices of the shaft does not demonstrate anything like a 
continuous evolutionary change im one sense with the serial order: anthropoids, 
Neanderthal man, Cromagnon man, primitive modern man, civilised modern man. 
This defect in serial order may be due to the slenderness of our data, to personal 
equation in measurement or to want of accurate measurement in many of the note- 
worthy instances of primogenial man. Still as a whole the suggestion is strong that, 
while in many features Galley Hill is an intermediate between Neanderthal man and 
Cromagnon man, there is not an evolution i one direction only from the anthropoids 
to recent man, but with Cromagnon primogenial man culminated in many characters, 
and has regressed to more apelike values since. Further we note that in most 
characters of the femur primitive man of to-day is as far removed from primogenial 
man as modern civilised man ; indeed he may be farther removed. 


Part II. Comparison oF THE FEMUR OF MAN WITH THOSE OF OTHER 
PRIMATES 


I. InvRopvucTOoRY. 


In dealing with the general characteristics of the femur of man and with the 
properties of the shaft we have a considerable amount of fairly reliable material 
for other races which can be used for comparative purposes, and to avoid exag- 
geratedly long tables for the individual characters, it has appeared rather advan- 
tageous than otherwise to postpone a detailed comparison of the human femur 
with those of the lesser primates until the second part of this chapter. On the other 
hand, for the epiphyses, especially the distal epiphysis, our comparative human 
material is much more slender, and it is easier to combine into single tables our data 
for all the primates. 

In this section, while still retaining the measurements for individual races of 
primogenial man, and in some cases for individual femora, we have adopted solely 
as our representative series for Recent Man our 17th century Londoners, not because 
the English are an especially representative group, but because we have got our 
constants on far larger series than is usual, and therefore they have lower probable 


* We must remind the reader that we place no stress on these modifications. Your Australian femora 
of our own give: Index of Popliteal Skewness, 98-1; Soffit Index, 50°65 ; Index of Proximal Gracility, 83:3 ; 
Index of Distal Gracility, 65-7; Index of Proximal Taper, 86:1; and Index of Distal Taper, 108-15. These 
slender results—with the exception of the first—are neither in accord with Hepburn’s nor with our modi- 
fication of his values. The indices of taper are Neanderthaloid. 
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errors. Furthermore, we have used identical methods for the Londoners and for the 
other primates, and accordingly the comparison from Tarsiws to Londoner is far more 
valid on the ground of homogeneity of method. For this reason we have preferred 
generally to confine our attention to the values obtained by ourselves for the apes, 
rather than to increase our series by combining our measurements with those of other 
investigators, who most frequently have adopted, more or less divergent characters, 
or used more or less divergent methods of measuring those which bear the same 
name as our characters do. We have, however, frequently cited their results, when 
it was desirable to confirm any marked anomaly or peculiarity. 

The separation of this primate section from the rest of this chapter has further 
fitted better with the evolution of our plan for this memoir, where as we progressed 
with our preparation of it, we found it more and more needful to extend our studies 
from the anthropoids to the lesser apes. 


II. Comparison OF THE ABSOLUTE SIZE OF THE PRIMATES. 


In this section we shall deal with the absolute size of the femur in the various 
genera of the primates, taking three typical measurements, the maximum length, the 
trochanteric length, and the diaphysial length, into consideration. The relative size 
of the chief primates is so obvious at sight that it is only the finer relations which 
need be dwelt upon in the following discussion. 

Beyond the absolute size as measured by the major lengths something may also 
result from a consideration of the absolute dimensions of the antero-posterior and trans- 
verse diameters of the shaft at the three principal cross-sections. We shall accordingly 
deal with these in order to throw light on the manner in which the increasing 
robusticity of the shaft has. been gained in the upward ascent of the primates. 

We shall start first with a comparison of some of the major lengths. 


(a) Maximum Length, Trochanteric Length and Diaphysial Length of 
Primate Femur. 

The table on the following page gives our comparative data. 

Here, as in other cases of absolute size (e.g. the Proximal Breadth), it seems desir- 
able to divide the Lemuroidea into two groups, one the smaller Lemuroids with Tarsius 
as type, the other the larger Lemuroids with the true Lemurs as type. The noteworthy 
point about these two groups is that while in the Tarsiidean group the Trochanteric 
Length is less than the Maximum Length, in the Lemurine group it is greater’. 

* It may be asked how the maximum length can possibly be less than any other length. The answer 
lies in the definition of the maximum length as the greatest distance between a point on the head and a 
point on the mesial condyle. Even if we extended this definition and took a length from a point on the 
head to a point on either condyle, we should find in certain cases this wider maximum length less than the 
trochanteric length, owing to the height of the trochanter above the head. If the maximum length of the 
femur were defined as the maximum length without regard to start or finish, in certain apes it would lie 
between the top of the great trochanter and the mesial condyle. This would be neither the more narrowly 
defined maximum length nor the trochanteric length, but the maximum trochanteric length. This is the 
case with the Lemwrinae and with all the Simiadae. We have not seen this point referred to by any 
femoralogist, but it is clear that the so-called maaimwm femoral length was fixed owing to the anthro- 
pologist regarding man only, and not heeding the problems of comparative femoralogy. 
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TaBLeE XVI. Maximum Length, Trochanteric Length and Diaphysial Length 
of Femora of Primates. 


Group Maximum Length Trochanteric Length Diaphysial Length 
Galaginae (6) 61:2 )ga0 60°83 )go = Las) Sys 
R ~ 
&  Tarsiidae (2 ua Lae S oa bas 2 nos 13 ¢ 
‘S Lorisinae (6) T6T5JAS SD 75-4 JAS S 65-7 Jas 
2 Chiromyrdae (2) 12465) 4N 4 123°75) g@2 4 109°65) goo 4 
&  Lemurinae (18) 129-0 Es g 131°6 rE g 110:3 tes é 
 Indrisinae (8) 151-7 {a2 = 154-4 Jas = 13595) = = 
Hapalinae (16) ¥e 65-9 66:0 57-0 
Nyctipithecinae (8) ... 88°38 bt 87:9 o 77°38 on 
9  Lagothria (2) 26%5= TLO-O8 0 94-7 2 
3 oP 
so Cebus (6) : LS ae 2 1920s LO3"7, = 
2  Pithecia (2) ... 1296 g 1273 zg 115-05 2 
O Mycetes (2) ... 151-65 § 148:75 & 130-65 $ 
Brachyurus (2) 1552 & 153-9 & 137-15 = 
Ateles (4) 223°5 218:1 188-2 
» Cercopithecus (8) 142-1 144-0 123-4 
S Macacus (14) 1733 aS 1756 ¢ 3 149°3 42 
cI 5 BS = d 3 i S 
-&  Semnopithecus (10) .. 2006 da 2027 3. 1745 Sx 
 Oercocebus (4 219-95 2S 222-85 aS 1916 AS 
% — Oynocephalus (8) 228-9 234-2 199-1 
Dryopithecus rhenanus (1)... 287-0 284°2 255-9 
~ Gibbon (2) 193-55 192-2 170-7 
@ Orang ()) ... 236°7 ik 219-2 me 182-2 f 
‘3 Chimpanzee (2) 31455 3 cs) 311-0 3 =) 261°8 3 S 
ne (4) .. 3 368°35 S| 1880-75 : Set Oe Mae. oF 
B Gorilla 18) $309.0 S4291)R | soa9 342°81)=% | o55.9 285-06] 3 
Pithecanthropus erectus 4550 437-0 394:0 
“s Neanderthal Type ... 423°0 406°5 354:0 
8 , Galley Hill ... 424-0 7 < 370-0 
3) Cromagnon ... 528-0 511:0 [462] 
E Grimaldi Type [480-0] [467-0] a 
a,  #. aurignacensis (Hauseri) 425-0 410-0 c. 374 
Australians ... | 3 ee Pa ce 
Berbers and Guanches | 2 ae x cone nt a = 
ie ee melee ey pe ies 
. Negroes { 9 4157 ¢ Saar Bw ee 
dq 6 447:24 425°81 of 378:14 oF 
c 17th century Londoners { 9 409-19 389-16 347-09 
S'S Nantes 6 4440 ty ete Trea aes 
= eolithic Europeans et: a ee 
8 @ 4100 ¢ eS: RS 
d ; ere $ 440-7 = 421-8 ~ anna 89 
ce =. Maori and Moriori ... { 9 407-3 ‘0 402-0 * ee 
: 6 483-7 «4 420-4 — 4 
Fuegians { Q@ 403-5 g 390-2 é po : 
N. American Indians oT te ee pepe 
; 9 389°9 368'1 — 
Japanese, Aino 3d 408-0 388:0 — 
Indo-Chinese { Go 49810 3610 _ 
ieee 40 
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~ Now this subdivision of the Lemuroids leads us to a most interesting fact : With 
one possible exception, the Hapalinae’, where the maximum and trochanteric lengths 
are sensibly equal, all the genera measured of the Cebidae have a maximum length 
greater than their trochanteric length, and this is of course true of the Cebsdae as a 
whole. On the other hand, for every single genera of the Simiadae, and therefore for 
the whole family, the trochanteric length is greater than the maximum length. This 
relative size of the maximum and trochanteric femoral lengths thus serves to differen- 
tiate Cebidae from Simiadae, and also differentiates the Lemurinae and Indrisinae 
from the rest of the Lemuroids. Accordingly the suggestion may be made that the ° 
Cebidae are derived from a form approximating to the Tarsiidean, and the Simzadae 
from a form approximating to the Lemurine group of the Lemuroids. From this 
standpoint it would be of undoubted interest to have a full study of the femora of the 
Lemuroids from the North American Eocene deposits and their comparison with the 
European fossil Adapinae. 

We note the usual increases in size from Lemuroids to Simzadae and so to Simunae ; 
then in the Homnidae size increases from Neanderthal to Cromagnon Type and falls 
again to Recent Man. The fossil Gibbon, as represented by Dryopithecus rhenanus, 
stands in absolute size between Orang and Chimpanzee, and the modern Gibbon - 
represents a diminution in size by 48°/,. It may be argued that all the Semunae 
are degenerates in size, but the more rational view is that the Greater Anthropoids 
have developed to a maximum utile size with a view to strength, while the Gibbon has 
diminished to the minimum utile size with regard to agility. Now if we turn to 
Pithecanthropus erectus we note that Schwalbe in his descent, Pithecanthropus— 
Neanderthal Man—Recent Man, has overlooked, for what it is worth, this question of 
absolute size. Pithecanthropus erectus had a stature of 166°8 cms., or a femur length 
about equal to that of the average male Rothwell English, or those of the male 
Guanches or British neolithic men. If we suppose the trinil femur not to be that of 
Recent Man, we must hold that Pithecanthropus’ immediate predecessors had a femur 
of the size-order of the fossil Gibbon or something about that of the recent Greater 
Anthropoids. Thus we have the see-saw: the rise from Anthropoid to Pithecanthropus, 
then, the fall to the Neanderthal Type, the rise to the Cromagnon Type and the fall 
again to Recent Man. These size change fluctuations—less serious indeed than ratio 
change fluctuations—still confirm what we have advanced elsewhere in this monograph, 
z.e. that the predecessor of Neanderthal and of Recent Man must be credited with a trog- 
lodyte rather than a hylobatic—to say nothing of a completely ‘“‘ Recent Man ”—femur. 


(b) Epiphysial Development and Diaphysio-epiphysial Index. 
While all three lengths place the genera of primates in the same size-order, yet 
if we take the absolute difference, Maximum Length less Diaphysial Length, the size- 
" In this point the marmosets are closer to the.Old World monkeys than the bulk of New World 
monkeys are. The marmosets are usually described as the lowest group of American monkeys. They are 
very frequently raised into a separate family, the Hapalidae. 


* Possibly in the same manner that Ateles among the New World monkeys has developed to much the 
same size, in this case again a maximum utile size with regard to agility. 
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order only remains the same for the Simiadae. In other words, the development of 
the epiphyses has not proceeded in all genera pari passu with the development of the 
diaphysis. If we divide the above absolute difference by the diaphysial length itself 
we obtain an index which will be a rough measure of the development in each genus 
of the epiphyses relative to that of the diaphysis. We may term this index, the ratio 
being of course multiplied by the usual 100, the Diaphysio-epiphysial Index. 

The results are indicated in the next table. 


Taste XVII. Epiphysial Development and Diaphysio-epiphysial Index. 


Maximum Length— Diaphysio- 
a Diaphysial Tenge ES erph paint Index 
a  Larsvidae (2) SF W'st eq ag Indrisinae (8)... aa LI ope 
3 Galaginae (6) 97 +80 ~ | Chiromyrdae (2) ... iy Lari 
"8 Lorisinae (6)... «.. TL O56) iS | Tareidae OY Uh a nc, Lie 
5 Chiromyrdae (2) a, 150)aa ¢¥ Lorisinae (6) ste ae 168 4 
& Indrisinae (8) ) 15-75} § Ee Lemurinae (18) ... Bes 16°95 & 
4 Lemurinae (18) is-7 jaa & Golgie (Gian: ie Reins ce. 
Hapalinae (16) .. aise 8-9 Pithecia (2) : SF 12-6 
Nyctipithecinae () As MO), exe Brachyurus (2). Rei 2 
a  Prthecia (2) sf Hee 14:55 & Nyctipithecinae (8) = 140 3 
S Cebus (6) aia Aa 158 = Cebus (6) .. ve 15-2 5 
S Lagothrix (2)... ny 17-3 Hapalinae (16) ne bay 156 8 
SO Brachywrus (2) ... wis 18:05 & Mycetes (2) Ben eS Joel! 3G 
Mycetes(2) |... ~~ ..| 210 Lagothrix (2)... ..| 183 
Ateles (4) tise ap 35:3 Ateles (4) ... es a 18:8 
5 ee ae (8) boa iimecs Cercocebus (4)... Site 148m 
rg Macacus (14) ... : 24:0 19 Cynocephalus (8) is 15-0 16 
-§  Semnopithecus (10) Bein 26:1 a Semnopithecus (10) dos 15-0 a 
.«  Cercocebus (4) ... 28:35 & Cercopithecus (8) a; 152 3 
2 Cynocephalus (8) 29:8 Macacus(14) °... 16-15 
Dryopithecus rhenanus (1) 31:1 Dryopithecus rhenanus (1) 12:2 
2 Gibbon (2) NP eh 28-85 Gibbon (2) 16°9 
“| Chimpanzee (2) .. aes 52°75) co Chimpanzee (2) 201) go 
& Orang (5) Me a 54:5 SS Gorilla (7) a al Sh 
Gorilla (7) Nae 57-62) a0 Orang (5) si 29:9) AA 
Pithecanthropus erectus (1) 61:0 Pithecanthropus erectus (1) 155 
-4+ Neanderthal Type oa 69:0 Neanderthal Type aa 19°5 
cE Recent Man (17th cen- 3 69°10 65-63 Recent Man (17th cen- (¢ 18:3 181 
A tury Londoners) Q 62:17 tury Londoners) @ 17-9 


While certain changes in the serial order of’ size arise if we consider only the 
epiphysial portion of the maximum length, they are not of much importance except 
im the case of the Greater Anthropoids. There are no changes in the Simiadae ; in 
the Cebidae only such changes as might well arise from the smallness of our samples 
of certain of the genera. In the Lemwroidea our Tarsiidean and Lemurine groups 
still remain apart, if the order within the groups has been modified by the Tarsiudae 

40—2 
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changing places with the Galaginae and the Indrisinae with the Lemurinae. The 
most interesting point, however, is that the Orang now replaces the Chimpanzee, 
standing next to the Gorilla for epiphysial development, in this case chiefly that of 
the distal epiphysis, which shows for the Sumunae a relatively high patellar surface. 

If we turn to the Diaphysio-epiphysial Index we note at once that its mean 
value is practically the same for Lemuroids, Cebidae and Simiadae ; if anything the 
monkeys have a slightly lower value than the Lemuroids. But the range of the 
Lemuroid genera covers the whole range of the genera of Cebidae and a good deal 
more than covers the range of genera of the Simiadae. In fact, the range of variation 
is considerably less in the lesser ape genera than in the Lemuroid genera. 

The serial order within the families is quite changed, however, from that of 
absolute size, thus indicating that in the genera the relative development of diaphysis 
and epiphyses has been entirely different. Thus in the Lemuroidea, the genus of 
largest size, the Indrisinae, has had least development of the epiphyses relative to 
the diaphysis, and the Galaginae, the least in size, the greatest. On the other hand, 
in the Cebidae, Ateles, the greatest in size, has had the greatest development of the 
epiphyses relative to the diaphysis, while the Hapalinae, the least in size, has the 
mean development of epiphyses relative to diaphysis. With the Simiadae, however, ~ 
we return to the Lemuroid relations, for Cercopithecus and Cynocephalus, the least in 
absolute size, show the greatest development of epiphyses relative to diaphysis, and 
Cercocebus and Macacus, the greatest in size, show the least development. This rule 
also practically applies to the Greater Anthropoids, where the Orang, least in absolute 
size, has an exceptionally high development of epiphyses relative to the diaphysis, 
and the Gorilla, greatest in absolute size, has a Diaphysio-epiphysial Index only 
just about equal to that of the far smaller Chimpanzee. Even in the Hominidae, 
Neanderthal, with the least size, has the greatest development of the epiphyses 
relative to the diaphysis, and with Recent Man, with the greater size, that develop- 
ment is less. 

Thus—notwithstanding the apparent exception of the Cebidae’—it appears to 
be the rule that in general short femoral shafts are associated with relatively large 
epiphyses and large femoral shafts with relatively small epiphyses. 

We have seen that the mean Diaphysio-epiphysial Index remains very nearly the 
same for Lemuroidea, Cebidae and Simiadae. But with the Greater Anthropoids 
comes a 54°/, increase. This increase was not maintained in Neanderthal Man, 
although he is but little below the Chimpanzee, and falls still further in the case of 
Recent Man. It still remains, however, much above the Simiadae level. Pithe- 
canthropus erectus is within the human range and is nearer to the human mean than 
to the fossil Gibbon ; it is, however, closer to the Recent Gibbon than to Recent Man, 


* The exception is not so great as it appears at first sight, Brachywrus and Pithecia in the second half 
of the table for size are in the first half for Diaphysio-epiphysial Index ; Lagothrix and Hapalinae in the 
first half for size pass to the second half for index ; Nyctipithecinae advance one place in the right direc- 
tion, while Cebus, Mycetes and Ateles are the exceptions to the rule in that they do not change their serial 
position, but they do not move in the wrong direction. 
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although we should have anticipated that if it were a forerunner of Man it would be 
nearer to the fossil than to the Recent Gibbon. Clearly the present adds another to 
the cases in which Man is interposed between the Simiadae and the Greater Anthro- 
poids. ‘This does not, however, signify that Man is even for this character nearer to 
the fossil Gibbon than to the Recent Chimpanzee, 


III. Bowine or tHe Primate Femur. 

We are able to extend considerably our ideas of bowing in the primate femur 
from fuller data for the lesser apes. In the first place the mean bowing of the 
Lemuroids is negative, and this fact should be taken in association with the appearance 
of what we have termed the “‘frontal pilaster”: see Plate LXV and the Table of 
Measurements of the Primate Femur in Atlas, Part II. 


TaBLE XVIII. Indices of Bowing in Primates. 


Group Primary Index Group Secondary Index 
g Lorisinae (6) a ae Tarsiidae BO Ti es 
< Galaginae (6) = 1°35 14 Lorisinae 30°9 2 
‘3 Tarsiidae (2) P25 Fi Chiromyrdae 39:9 S 
F Lemurinae (18) 00 § Galaginae 444 4 
& Indrisinae (8 06 S Lemurinae age, 
4 Chiromyrdae (2) 1-15 Indrisinae 65:6 = 
Nyctipithecinae @) 0-9 Pithecia 40°55 
Pithecia (2) ' 1:25 Mycetes za ey 
g Cebus (6) . 145% Nyctipithecinae 46°35 D> 
3 Lagothria (2) Liha Brachyurus 47-75 
2 Brachyurus (2) 1:95 3 Lagothriz 48°65 & 
© Ateles (4) 23 5 Cebus 49:05 2 
Hapalinae (16) 2-4 Ateles 503 
Mycetes (2) 3-0 Hapalinae 51:3 
> Semnopithecus (10) 2B Semnopithecus 43-0 & 
& Cercocebus (4) ane ah) (na Cercopithecus 46-2 5 
-§ Cynocephalus (8) ... ay ae Cynocephalus aR es 
£& Macacus (14) ate 3-8 § Macacus ... 49-1 ¢ 
2 Cercopithecus (8) ... 41 & Cercocebus 5145 
Dryopithecus rhenanus (1) 0°6 Dryopithecus rhenanus ... 39-4 
5 Gibbon (2)... ~ 0-15 Gibbon 70°95 
@ Orang (5) ... 1:8 Chimpanzee 42°95 
‘4 PEAR ? 2:95 a Orang: 45:2 E 26 
| Gorilla ¢ (4 3:5) 9. a | Gorilla ¢ £7 -G\e re: re) 
Pithecanthropus erectus (1) 2°8 Pithecanthropus erectus ... 48-7 
Neanderthal Type 3-7 Neanderthal Type 53°5 
2 Galley Hill by Galley Hill 671 & 
 Cromagnon Type ... 4:3 = Cromagnon Type 43°1 S 
4 Grimaldi Type . — 4 Grimaldi Type a 
5 HH. aurignacensis (Hauseri) —=1 9 Lae aurignacensis (Hauser i) == & 
Recent Man (17th eat $ 2°55 9-53 = Recent Man (17th cen-| ¢| 36°85 38-99 = 
tury Londoners) Q| 2°50 tury Londoners) 9} 41-13 
A 
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But an analysis of the individual genera shows that in what we have termed the 
Tarsiidean group (Lorisinae, Galaginae; and Tarsiudae, with possibly the Aye-Aye 
as a transitional form) the bowing is negative, mean value: — 1:7, while in the Lemurs 
it is zero, and small and positive in the Indrisinae’. It will be noticed that the mean 
secondary index is 35:0 for the Tarsiidean group and 51:1 for the Lemurine group, if 
we include Chiromys, but 56°7 if we exclude it. Thus the point of maximum curva- 
ture is:more proximal in the case of the less bowing, more distal in the case of the 
greater bowing. This phenomenon evidenced in the Lemuroids can be traced, not 
without marked exceptions, higher up in the scale. Thus Lagothrix, Brachyurus, 
Ateles and the marmosets of the Cebidae are among the most bowed and have their 
points of maximum curvature lowest, z.e. their mean primary and secondary indices 
are 2'1 and 49°5 as against 1°65 and 44°3 for the remainder. Mycetes is a bad 
exception, but again the smallness of the sample must be regarded. Semnopithecus 
illustrates the principle in the Simadae, and to a lesser extent Macacus, but 
Cercocebus and Cercopithecus are anomic. The Gibbon is very anomalous, but in the 
case of so small a bowing it is practically impossible to determine with any accuracy 
the point of maximum curvature. It is true for Recent Man relative to Neanderthal 
Man, but the Cromagnon Type seems to be an exception. Generally we have: 


Primary Index | Secondary Index 
Lemuroidea >... age — 0°54 43°05 
Cebidae aor Moe 1:87 46:90 
Simiinae (less Gibbon) 2°71 45°38 
Hominidae ... ae Bro 50°67 
Simiadae ae soe 3°50 47-49 


which shows the extent of truth in the rule. At the same time the reader must 
bear in mind the danger that spurious correlation may be the source of the observed 
sequences. 

What, however, seems clear is that from Lemuroids to Lesser Apes the bowing 
increases from practical insignificance to very sensible values and that the point 
of maximum curvature approaches nearer to the middle of the shaft. The gibbons 
are the only anthropoids which have acquired, or retained, a low bowing. In this 
respect Pithecanthropus is very ungibbonlike, and approaches the Greater Anthropoids, 
being well, however, within the human range. The Greater Anthropoids are, how- 
ever, less bowed than the Simiadae, and in this respect the Neanderthal Type seems 
closer to the Simiadae than to the Simiinae, a relationship found in quite a number 
of characters. This excess of bowing reaches its maximum in Cromagnon, and then 
declines in value to Recent Man, who is nearer to the Greater Anthropoids than to 
Primogenial Man or to the Simiadae. Those who place faith in a hylobatie ancestor 
of man will have grave difficulty in explaining how the marked bowing of the branch- 
point of the Simiadae on the primate stem was lost in that hylobatic ancestor and 
regained once more with the Hominidae. Orderly evolution seems to demand a 


* Our sample is too small to be certain of the value we give for Chiromys. 
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protsimio-human with the bowing of a troglodyte, and the point of maximum curva- 
ture rising somewhat proximally as that bowing is to some extent weakened in 
Recent Man. As far as we can trust results based on indices both very difficult 
of accurate determination and showing in the individual species of the genera great 
variation, bowing further appears to support the view that Ceb:dae are closer to the 
Tarsiidean, and Simeadae to the Lemurine section of the Lemuroids, 7.e. to the 
possibility that the New World monkeys were differentiated from their Lemuroid 
ancestry, before the Lemurine group was fully developed. 


IV. Osxiquity or THE Primate Femur. 


The. following table gives our results for the various genera of apes and for the 
types of Homanidae. There is a general increase of obliquity from the Lemuroids 
upwards, culminating in Cromagnon Man and then falling slightly to Recent Man. 
But certain strange exceptions occur. We note first that the Cebsdae have rather 
a low mean obliquity, even below that of the Lemurordea. This is to some extent 
accounted for by the negative obliquity of the very anomalous Lagothrix. If we take 
Mycetes, Ateles, Pithecia and Cebus, with a mean obliquity of 3°°2; this is roughly 


‘Taste XIX. Obliqumty of Femur in Primates. 


Group Obliquity Group Obie he. 
2g Chiromyrdae (2) 0°°0" Dryopithecus rhenanus (1) ... 4°-0 
3 Indrisinae (8) i 2 
"8 Lemurinar (18)... 2-20 Gibbon (2) 3°-0 \ 2 
Neuere Ol ae sh (eg MS vomue Gy ae 5-3 | 
& Tarsiidae (2) STS ‘= Gorilla ¢ (4) he eg |W Oe-6 Ss 
4 Lorisinae (6) DAD 8 eGo 0°-4. 1 al S 
“Chimpanzee ... -O1/ 4 
Lagothria (2) hee —2°°2 Bese 
Nyctipithecinae (8) Ape Lae Pithecanthropus erectus (1) ... 12°-0 
@ Hapalinae (16)... 1°-4 © 
S peers (2). me "|| S Neanderthal Type (7 ) 7 Bie 
See a Jee ae 7 ee & . Galley Hill (1) A hene Srebic 
ae ( He ee cy nee = 2%. Cromagnon Type (5) So 12°°5 2 
pe eee ) of 3°.9 5 = Grimaldi Type (2) * 10°-0 & 
TAU ay te a, Homo UNE (Hans, )q) 79 4 
» Cercocebus (4) ade Oe 9 a i 
3 Semnopithecus (10) oy ee es 8 ¢ 17th century Londoners ¢ ... ee 10°-4 
2 Cercopithecus (8) ... 6°-6 a | A ns OP a LOe od 
4 Macacus (14) nas ia ee os 
2 Cynocephalus (8) ... Leones 


associable with the mean 3°°8 of the Tarsiidean section of the Lemuroids. But the 
lower values of Nyctipitheconae and especially Hapalinae are pro tanto against the 
view of a Tarsiidean in contradistinction to Lemurine origin for the Cebsdae. At 
any rate that family has made nothing like the progress in femoral obliquity of the 
Simiadae, where again we have another instance of the Old World monkeys out- 
stripping the Anthropoids and being nearer to Recent Man than the latter. Indeed 
the Simunae present certain noteworthy features. The order of our present table is 
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practically the same as that on p. 240, although the individuals are far from identical. 
The negative character of the obliquity in the Chimpanzee and the very small 
obliquity in the female Gorilla—does this indicate a closer relation in that sex to 
a Chimpanzee ancestry ?/—deserve note and if possible confirmation. The relatively 
low values for the Chimpanzee and Gorilla may be the result of a recent regression, 
but Dryopithecus rhenanus does not suggest much scope in this direction, and it 
may be better to attribute the higher position of the Scmiadae to a recent advance’. 

Again, the low value of Man. of ms Neanderthal Type does not suggest a value higher 
than 3° to 4° for the protsimio-human, and this would be well out of touch with Pathe- 
canthropus erectus, which is quite in the human range, is remote from fossil and recent 
Gibbons, and has almost the maximum value reached by Cromagnon Man himself. 
Galley Hill is intermediate between Neanderthal and Cromagnon Man, and the Grimaldi 
Type indicates the descent from Cromagnon to Recent Man. The rapid rise to 
Cromagnon and the later descent is parallel to what happens in many characters, 
and badly needs explanation, but the balance of gain from Neanderthal to Recent 
Man may very probably be associated with improved uprightness. Is greater up- 
rightness of gait a differential mark between recent and fossil Simzadae, or between 


the Old and New World monkeys ? 


V. Tue MiptrRocHLEAR ANGLE OF THE PRIMATE FEMUR. 


This is the second independent angle of the fundamental triangle of the femur, 
the Collar Angle being the first. It is the angle which the bust or capito-collar axis 
subtends at the midtrochlear point, and is the least variable of the three angles of 
the fundamental triangle. The Lemuroids show the usual difference between the 
Tarsiidean and Lemurine groups with the customary intermediate position of the 
Chiromyrdae, the Lemurine group pointing as usual in the direction of ascent. The 
ascent in value is quite appreciable in the Cebidae, but more noticeable in the Sim- 
adae; for although the midtrochlear angles of Mycetes and Lagothrix exceed those of 
Macacus and Cynocephalus, the Cebrdae have a number of low values which can only 
be paralleled by those of the Tarsiidean group of the Lemuroids, and confirm the 
view previously expressed that the Cebidae have closer association with the Tarsiidean 
group than the Sumadae’. 

While the Cebidae and Simiadae have increased their midtrochlear angles 20°/, 
roughly on the Lemuroids, the Gibbons are only slightly above the mean of the 
Semiadae and show their usual close relationship to Ateles (Dryopithecus rhenanus 
7°°0, Ateles 7°*1, Recent Gibbon 7°25). On the other hand, the Greater Anthropoids 
have increased 50°/, on the Simiadae. The increase in the Gorilla is very noticeable, 
and this character, as so many others, places him quite out of court as a claimant to 
any close human ancestry. The Chimpanzee, on the other hand, runs fairly parallel 

* From this standpoint the bowing of the fossil Stmopithecus oswaldi is of much interest, it is 4-1, 


close to Dryopithecus rhenanus and suggesting but, of course, as a single individual not demonstrating a 
recent rise in the Simiadae. 


* The range of generic values for this character in the Cebidae appears to be quite double that in the 
Simiadae, a fact which suggests a wider range of origin in the former group. 
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to the Neanderthal Type; Galley Hill is a transition to Recent Man, while the 
anomalous position of Cromagnon is further evidence of that overshooting of the 
mark that we have frequently had to note in this “exaggerated recent man” type. 
The whole of the data suggests a protsimio-human with a midtrochlear angle of about 
7°'5. Pithecanthropus erectus falls well into the human range, but on the other side 
of it to what we may suppose the protsimio-human to lie. But the test is of little 
value, except as confirming others, for a midtrochlear angle of 8°°0 might well alone 


Taste XX. Midtrochlear Angle in the Primates. 


Group (Miatrochiont Angle Group Midtrochlear Angle 
3 Larsirdae (2) Ao ee Dryopithecus rhenanus (1) ... iO) 
SS Galaginae (2) Dome 
"8 Lorisinae (6) ws. B°-5 is Gilkvon: (2) we Ieee, 7°25 
= Chiromyrdae (2) ... 5 Dh S & Gorilla é | NG AEE RE) pee 
8 Indrisinae (8) BT hehe (3). cf eee |e as 
7 Lemurinae (18) Gre = chien (2) aoe ve 0 s a 
—|| *  Orang-utan (5) = ae 8°-0 
Brachyurus (2)... 5°-0 
Nyctipithecinae (8) 5°45 Pithecanthropus erectus (1) ... 8°-0 
@ Pithecia (2) 5°79 
2 peer (16) a A ‘Neanderthal Type (7) Dir Ge 
Benue (8) o4 8 || S _ Galley Hill (1) S0n. 
O Ateles (4) ae eS bo & on 2 
We D 30 2. Cromagnon Type (5) cee 
Yee) 5 8-5 go Grimaldi Type (2) 85 § 
Lagothria (2) ¢, Homo aurignacensis (Hauseri) [8°°5] & 
> Cercocebus (4) Be Gn2b 2 eae: 
-§ Semnopithecus (10) G4 2. 8 & 17th century Londoners ¢ ... hora 79.79 
“8 Cercopithecus (8) . 66. 5 os 3 CO) one Ah thee! 
= Macacus (14) oe 1p) es 
2 Cynocephalus (8) ... 54 Sa 


_ and in a single individual indicate a member of the Gibbon, the Chimpanzee or the 

Human group. The main features of the table are precisely those we have so often 
met with: the continuous rise in one sense of the character from the Lemurovdea to 
the Greater Anthropoids, the interpolation of the Hominidae between Simiadae and 
the Greater Anthropoids, accompanied by a quite sensible fall from Primogenial Man 
of the Neanderthal Type to Recent Man, which carries the latter somewhat closer 
still to the Old World monkeys, and the suggestion that the protsimio-human would 
be more Chimpanzee-like than Gibbon-like, more “Manlike” indeed if we think under 
that term of a dwarfed and weakened form of Neanderthal Man. 


VI. Tue Torsion oF THE PRIMATE FEMUR. 


We have on pp. 23—30, 239—242 indicated to the reader the difficulties which 
attend the interpretation of femoral torsion owing to the want of standardisation in the 
methods of measurement. In the present table the whole of the data are obtained 
by a single method except the values for Cromagnon and Pithecanthropus erectus, 
which we have taken from Rodriguez and Dubois respectively. The sole difference 

K.P, 41 
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lies in the application of the method, the measurement of the Apes and Lemuroids 
being due to Pearson and that of the 17th century Londoners to one of the Laboratory 
staff working under his superintendence. Unfortunately we have no values for the 
torsional angles in either Homo aurignacensis (Hauser), or in the Grimaldi femora, 
and none for the torsion of the shaft in Cromagnon. 

The results are such as we have already become familiar with in other characters, 
ze. a rise from Lemuroids to Lesser Apes, a fall in the Greater Anthropoids, but 
a continuous rise in Primogenial Man as a whole followed by a fall to Recent Man. 
The details, however, will well repay study. 

In the first place we see the Tarsiidean group differentiated from the Lemurine 
group by the possession of a negative torsion, very high indeed in the Lorisinae, the 
Aye-Aye as usual taking an intermediate place. This differentiation into positive 
and negative groups is maintained in the torsion of the shaft as well as the torsion 
of the femur as a whole, and is summarised in the following figures : 


Torsion Torsion 


of Femur of Shaft Poteriod 
Tarsiidean Group =... — 10°-63 ep "97 + 2°67 roe 
Lemurine Group elie ott Dias pe ea ae Be on} bn? 


While none of the Simiadae shows any trace of negative torsion in the whole femur 
or in the shaft only, it is exhibited in one-half the genera of the Cebidae with which 
we have dealt, namely, in Mycetes, Lagothrix, Cebus and Ateles. On the other hand, 
the Hapalinae, Ny yotupithecinae, Pithecia and Brachyurus have positive torsion. If 
we speak of these for the convenience of the moment as ne Mycetean and Nyctipithecine 
groups we may summarise as follows : 


_ Torsion Torsion 


of Femur of Shaft Retorsion 
Mycetean Group ... sstib yt OO ne ae FS a ae - 3° a oe 
Nyctipithecine Group... + ea et eerie Boh +6°81f * 
and write for the Sumadae : 
Simiadae bs Aes —12°-63 4°21 = 8°48 


Now even if some of the small negative and positive torsions be fortuitous and 
due to individual variation, and not to any evolutionary link, still the above manner 
of looking at the results indicates that there are generic negative torsions in the 
Cebidae and none at all in the Swmadae, and thereby suggests that the former group 
is more closely related than the latter to the Tarsiidean element in the Lemuroids. 
The inclusion of Ateles in the negative torsion group of the Cebidae and the exclusion 
of the primitive marmosets must of course be noted. It is singular that Ateles, which 
in so many characters resembled Hylobates, differs in torsional characters so widely 
from both Dryopithecus rhenanus and the Recent Gibbons. Both these have con- 
siderable positive torsions and noteworthy negative retorsion, in these matters running 
very parallel to the Simiadae, which have all considerable positive torsions and 
marked negative retorsion. 

The upward rise from negative or small torsions in the Lemuroids to large torsions 
in the Simiadae and the fall from small positive to large BEoHELy retorsions, is not 
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maintained in the Greater Anthropoids. It is true that the torsion of the shaft still 
continues to increase right up to Recent Man, «.e. we have: 


Torsion of Shaft Torsion of Shaft 
Lemuroidea Bee eel Oo) : Simiinae ... Poe oe fhm 
Cebidae ... Baa) Se BP MENG Neanderthal Man Be ned: 
Simiadae ... ee ROE Pal: Recent Man Je ee 24°:9 


And this series confirms our belief that the torsion of the shaft is of great evolutionary 
importance. 

But of the Greater Anthropoids the average femoral torsion is only +1°:90, and 
the Orang returns to a Tarsiidean condition of negative femoral torsion. The result 
is manifest in the retorsion, which is only negative in the female Gorilla and has a 
mean value in excess of any yet met with for the other families of apes. 

The position of the Hominidae then admits of more than one manner of descrip- 
tion because we do not know which of our three torsional characters are to be con- 
sidered primary. If, as we have suggested (p. 286), the torsion of the shaft is primary 
as tending to strengthen the femur as a strut by bringing its transverse axis somewhat 
toward the plane of maximum flexural load and the retorsion primary as tending to 
rectify the influence of this torsion of the shaft on the general position of the thigh 
bone, then Man has followed the same line of evolution as the Greater Anthropoids, 
i.e. he has continued in a most marked manner the increasing torsion of the shaft, 
and the positive retorsion. In this case the increasing torsion in the femur as a whole 
is only incidental to the above primary factors. On the other hand, if we take the 
torsion of the femur as a primary factor, we must admit that the evolutionary history 
of the Greater Anthropoids has diverged considerably from that of Man, who has 
followed more closely the upward rise in the torsion of the femur taken by the 
Stmiadae, while the Greater Anthropoids have reverted to a more Lemuroid condition. 
Both Anthropoids and Man would then have maintained the upward tendency in the 
torsion of the shaft, while the marked differences of retorsion in the Simiadae, Greater 
Anthropoids and Man would be merely incidental and of no evolutionary importance. 
Still a third view may be taken, namely, that the torsional angle of the femur and the 
retorsion are the primary factors—and this view receives some support from the fact 
that their absolute variations are less than those of the torsion of the shaft: see Table, 
p- 162—and that the torsion of the shaft is of no evolutionary importance. In this case 
the Simiadae increased one important factor and the Greater pieagguen: the other, 
while Man came between the two and increased both. 

Whichever interpretation be given—and we shall Baal not be able to settle 
between them, until we know more of the relation of torsion to (i) strut strength in 
the shaft and (11) uprightness of gait—the low torsional angle of the Greater Anthro- 
poids is noteworthy. We can hardly believe—in view of the Simiadae value—that 
the protsimio-human had a less value of the torsional angle than the 10° of 

* The values in the present table are fairly in accord with the much longer series chiefly due to other 
femoralogists in the Table on p. 243 of this Chapter. The Orang has still negative torsion ; the Gorilla 
has a value which might well arise from a somewhat larger proportion of females; the Chimpanzee value 


accords within the limits of our smal] sample. The only serious difference is that of the much longer Gibbon 
series. Our value is halved and thus brought much further out of accord with Dryopithecus rhenanus. 
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Neanderthal Man, and if so the Greater Anthropoids in their recent forms must 
have regressed on this, while Primogenial Man advanced enormously to the Cro- 
magnon value, whence as usual the character recedes to the Recent Man value. 
Taken as a whole many unsolved problems are suggested by this discussion of 


torsion in the primate femur. We want much better data for Primogenial Man. 


VII. On THE DIAMETERS AND INDICES OF THE FUNDAMENTAL SECTIONS 


OF THE PRIMATE SHAFT. 


(a) Diameters and Index of the Platymeric Section. 


Let us look first at the platymeric index. We note at once that the mean platy- 
meric index for the Lemuroids does not show a high degree of platymery, and that the 


TaBLE XXII. Diameters and Index of Platymerie Section. 


Group Ja aeates ~ Blaty pe ea Platymeric Index 
a Llarsiidae (2)... 3-1 3°5 Chiromyrdae 82°95 ,, 
 Galaginae (6)... 40 E 39 & Indrisinae ey em ara 
S Lorisinae (6) ... 4:5 19 4:9 © Tarstidae 88°85 & 
S Chiromyrdae (2) (0508 859 Lorisinae 91:2 § 
& Indrisinae (8) 745 8:65 8 Lemurinae 916 & 
4 Lemurinae (18) 8:1 eo as Galaginae 1075 = 
Hapalinae (16) 4-0 4-4 Nyctipithecinae 85°5 
Nyctipithecinae (8) 46 5°55 Cebus 86°39. 
@ Pithecia (2) 67 & 76 3 Pithecia 88:2 R 
3, Cebus (6)... G9 Sr 8-2 Brachyurus 88:5 & 
3 Brachyurus (2) Us ete Sias Hlapalinae 91-2 9 
© Mycetes (2) ... 8-95 5 9°65 = Mycetes 92-75 © 
Lagothria (2)... ewes 9-1 9-65 Ateles 94-3 = 
Ateles (4) oe ae one 14:5 15:8 Lagothrix 94°35 
» Cercopithecus (8)... oe od) Gs Dia, SS Cercocebus Cue) <2 
-§ Macacus (14)... 12:3°> a 12°99 o Cynocephalus 949 
.& Semnopithecus (10) ... eae 12°5 ay 12-6 a Macacus 96-4 é 
= Cercocebus (4) sae re 13°25 ¢ 143 3 Cercopithecus 96°65 ¢ 
2 Cynocephalus (8) 154 5 163 5 Semnopithecus 1002 3 
Dryopithecus rhenanus 18°4 20:1 91:5 
= s 
> Gibbon (2) 9-0 10:75 Orang-utan TAT# 
= Orang-utan (5) Tosh 20°3 ‘Gibbon So xmmce 
a ae 21-95 E 26:2 Ai Chimpanzee 83-8* 3 
- Gorilla aa 31-7 ; SF Ulla. © | Gorilla ¢ 85°65) o, ox 8 
PP een). (30 25-2 28 914 ee 34:09) 9 839 | 84 is 
Pithecanthropus erectus 31:24 33:2 94:02 
Neanderthal Type fo 26°4 34:1 77:6 
@ Galley Hill (1) 23°8 = SDs 66-72 
~S Cromagnon Type (5) 28-7 > 39°5 oo 73-0 w 
'& Grimaldi Type (2) 31-0 7 35:0 ** 82°38 © 
5 Homo aurignacensis (Haus. )(1) 255 § 29°5 s 86-4 3 
Recent Man (17th ers 26°74) on & 31-60) 35.1 = 85:22) aioe 
Londoners) de 03.58} 28-63} 32-87 
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division of the Lemuroids into Tarsiidean and Lemurine groups by no means holds for 
this character owing to the position of the true lemurs’. Further, the femur of the 
lemur actually gives one on handling the impression of platymery. We think the real 
source of these discrepancies arises fronr the platymeric section being taken in the 
subtrochanteric region. The flattening which occurs in certain genera is at the level 
of or even above the second trochanter rather than below it, and this fact was over- 
looked when it was settled to take for Man the index in the subtrochanteric region. 
However, as far as general means go, we see that the platymery remains much the 
same for the Cebsdae as for the Lemwroidea, but decreases markedly with the 
Simiadae with a Platymeric Index of 96°18, an approximately rotund section. .Then 
we come to the Greater Anthropoids with a most marked increase of platymery, the 
index sinking to 81°13, which is not very far from that of the Recent Gibbon, and is 
far below that of the Lemuroidea. What interpretation can we put on this? It 
is a change directly opposite in direction to that of the Simiadae. If we look to 
Dryopithecus rhenanus for light we see that the Recent Gibbon is more platymeric 
than the fossil, which‘ has retained much the value found in the Lemuroids or the 
Cebidae. Thus it would appear that Simiadae and Simiinae have followed quite 
opposite directions ; their common ancestors probably started with an index of about 
90 to 91. On the one hand the Simzadae increased relatively their antero-posterior 
diameter, on the other the Siminae increased relatively their transverse diameter, as 
the following summary roughly indicates : 


Increase on Lemuroid Values. 


Antero-posterior Transverse 
Diameter Diameter 
Cebidae Re Ses S70 <7. 8 fee 36:0 °/, 
Simiadae ... Seen Oe aie ae ome | OBS aie 
Increase on Cebidae Values. 
Simadae ... ed 60°4 °/. aA Bie BLO), 
Simiinae... ioe eS LOO age 2, vee | BAOOLS Se 
Increase on Simunae Values. 
Neanderthal Man ... 2071 ey. ik ae 20°70. f 
Recent Man #3 pipe es sta WUE 


Now we see that while the change in the two diameters of the Cebidae on 
the Lemuroids was almost exactly equal, that of the antero-posterior diameter in the 
Simoadae was 14°/, greater. Again, measuring increase from Cebidae values, the 
Simiadae have developed 9°/, more rapidly in the antero-posterior and the Simiinae 
28 */, more rapidly in transverse diameter. In other words, it appears as if it were 
the rapid growth of transverse diameter in the Simzinae which has led to the greatly 


* Nevertheless the means give us Tarsiidean Group 95:85 and Lemurine Group 87:32. For the 
Cebidae the Mycetean Group gives us 92:05 and the Nyctipithecine Group 88°35, so that as in the case of 
torsion (see our p. 323) the Mycetean is more closely related to the Tarsiidean and the Nyctipithecine to 
the Lemurine.. On the other hand for this character the Simiadae approach closer to the Tarsiidean 
than to the Lemurine Group, which is not the general rule. 
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increased platymery. Lastly, when we come to the Hominidae we see that Neander- 
thal Man has maintained the Simiine tendency to develop the transverse diameter at 
a greater rate than, the antero-posterior diameter, while Recent Man has reverted 
to the tendency of the Svmzadae and has developed the antero-posterior more rapidly 
than the transverse diameter. The relatively greater growth of the transverse 
diameter is maintained in Cromagnon Man, but (judged on Neanderthal Man) 
practically ceases with Grimaldi Type, when the values of both diameters begin to 
fall, but the antero-posterior less rapidly than the transverse. Recent Man has fallen 
on Cromagnon Man much less in antero-posterior than in transverse diameter. The 
final result ig that for this character he is definitely more like the Chimpanzee or 
Gorilla than Neanderthal Man was. 


(b) Diameters and Indices of the Pilastric Section. 


While the diameters of the first three Lemuroid genera show the same differentia- 
tion from the last three as in the case of the platymeric section, the high pilastric 
indices of the Tarswdae and Galaginae are not supported by that of the Lorisinae’. 
The Cebidae show a moderate fall on the Lemuroidea, the Simiadae a slight fall, 
being thus less differentiated from the Lemuroids for this character than the Cebidae. 
But when we come to the Greater Anthropoids, the nearly rotund average femur of 
the Lemuroidea and the Simiadae is replaced by a very elliptic one owing to a great 
increase of the pilastric transverse diameter. The fall in the index of the Greater 
Anthropoids on the Lemuroid value is 20, and on the Svmiadae value 19 points! 
This change does not denote a loss of pilaster so much as a change from a rotund to 
a maliform shape. At the same time there are more signs of incipient pilaster in 
some of the Macaques and Baboons than we find in the Greater Anthropoids. With 
the Hominidae comes again the swing of the pendulum, the pilastric transverse 
develops more rapidly than the antero-posterior, and the result is that the pilastric 
index in Recent Man agrees with that of Macacus and not with Greater Anthro- 
poid values. In marked contrast to the other Siuminae is the Recent Gibbon, with 
a high pilastric index practically identical with that of the Neanderthal Type. Can 
we look upon this as really strengthening the argument for the hylobatic origin of 
Man? We think not, for: (i) we believe our small sample has given a fortuitously 
high value to this index: the value provided in our Table, p. 253, for 41 Recent 
Gibbons is only 97:1, and this agrees better with the value of the fossil Dryopithecus 
at 98°3. We cannot therefore consider the Recent Gibbon if it has a value much 
over 100 to have done more than Man has done, 7.e. acquired it in recent times. 
(ii) Our own Recent Gibbons have not a high pilastric index because, like Man, they 
have a pilaster, ¢.e. a pyriform section, but because their section is elliptic with the 
longer axis in the antero-posterior direction. Thus even if the Recent Gibbon had 
the pilastric index the same as in Neanderthal Man, we cannot consider it an argu- 
ment for hylobatic origin. Nor is Pithecanthropus erectus proved to be hylobatic 


1 In much the same way the position of Lagothria—the femur of which rarely misses a chance of being ~ 
anomalous—upsets the Mycetean Group in the Cebidae. 
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because it has a Recent Gibbon (and therefore a Recent Man) value of the pilastric 
index. The problem can only be answered when we have a drawing of the pilastric 
section and know whether it is pyriform or elliptic’. But if the section be non- 
pyriform, then we ought to compare the pilastric index of Pithecanthropus (108) with 
Dryopithecus (98) and the agreement here is far less than with the Hominidae. 

We doubt, however, whether in this case—any more than in the case of the 
platymeric section—it is the index which is of primary evolutionary importance. The 
Greater Anthropoids developed along the direction of increasing pilastric transverse, 
we suspect because their gait made the transverse plane that of maximum femoral 
stress. This was pressed to the extreme in the gorilla. Assuming that man hada more 
chimpanzee-like than gorilloid progenitor, this development of transverse growth 
continued through Neanderthal to the Cromagnon type, but with rapidly decreasing 
intensity. On the other hand the development of the antero-posterior diameter 
quickened up, and reached its maximum in Cromagnon Man, but the result was not 
obtained as in the lower primates chiefly by developing a rotiform into an oval cross- 
section, but by superposing on the fairly rotiform shaft a massive pilaster and so 
producing a pyriform section. We suspect that Neanderthal Man walked, with not 
a little of an anthropoid gait. How came man with the Cromagnon type to the 
exaggerated pilaster which more than solved the problem of uprightness? We have 
not the requisite series—if they existed—of intermediate links to solve the problem, 
and even the Galley Hill femur, which has partly aided us on other occasions, fails us 
here owing to the defective condition of its pilastric region. Cromagnon may have 
been a saltatory mutation, but if so a mutation not only of bones, but of an elaborate . 
musculature, not only correlated together, but correlated with an almost new and most 
advantageous method of progression! It is difficult to believe in such a saltatory muta- 
tion occurring fortuitously and one looks with confidence to the ultimate discovery of 
types intermediate between Cromagnon (or indeed Recent) Man and Neanderthal (or 
indeed, if that be treated as a branch line, Troglodytic) Man. 

Summary of results just indicated : 


Pilastric Antero- Pilastrie Transverse Batio 

posterior Diameter : Diameter 
Cebidae on Lemuroidea ... aut 219 | re tas 32°5 */, ee 0°86 
Simiadae on Lemuroidea ... = 1213"), car napus ba Ohi ze 1:00 
Chimpanzee on Simiadae ... ks Chore st es 104:2 °/, me 0-69 
Neanderthal Man on Chimpanzee 425 °/ as Bs OS wal 4-67 
Cromagnon Man on Chimpanzee ... 80-4 °/, da - LG: Bas je i. 4-99 
Recent Man on Chimpanzee = 7A a a ae bas 3°0°/, 9°30 


Thus while relative to the Lemuwroidea, the Simiadae had practically sual develop- 
ment of both diameters, the Chimpanzee shows a greatly preponderating growth of the 
transverse diameter, emphasising the tendency in this direction of the Cebidae. The 
Hominidae all show on the other hand a preponderating development on the Chim- 
panzee values of the antero-posterior diameter, and although the two diameters for 
Recent Man are both less than those for either type of Primogenial Man, still the 


‘ The drawings of the Trinil femur seem to indicate at least some pilastric development. 
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relative rate of growth—the ratio of the percentage increases—has continued in one 
sense, and in Recent Man is nearly double that for Neanderthal Man. 

The indices of slenderness are attached to the table on p, 328 to indicate the manner 
in which the pilastric diameters have changed relatively to the length of the shaft. We 
see at once that for Cebidae, Simiadae and Semunae the orders of slenderness, sagittal 
and transverse, are absolutely the same. They are very nearly the same for the 
Lemuroidea the only change being that of the Galaginae and Lorisinae in the last three 
genera. Further the degree of slenderness is very nearly the same transversely and 
sagittally, for Lemuroidea, Cebidae and Simadae. It is markedly unequal in the 
Simiinae, but has been partially, if not wholly, restored in Recent Man. The Cebsdae 
show only a very slight decrease in slenderness on the Lemuroidea; the Simiadae 
advance a point, but the Greater Anthropoids advance 24 points in sagittal, 44 points 
in transverse, slenderness on the Lemuroids. The Recent Gibbon is almost as slender 
as Tarsius, while Dryopithecus rhenanus agrees with Ateles. With Man we find a 
reversion to the Simadue, and here as in a number of other characters to which we 
have drawn attention the Hominidae are closer in their most recent forms to the 
monkeys than to the Anthropoids. The protsimio-human will for both indices of 
slenderness probably have a value of 8 to 9 and the most like him of the Sumunae will 
undoubtedly be the Chimpanzee. 


(c) Diameters and Indices of the Popliteal Section. | 


This third fundamental section largely confirms what we have learnt from the 
earlier two. We can summarise as follows the development of the diameters : 


Rates of Increase of Popliteal Diameters. 


Antero-posterior Transverse 


Di : Ratio 
iameter ‘ Diameter 

Cebidae on Lemuroidea ... Baz 27-4 °/ ba se 46°6 °/, ae 0°59 
Siumiadae on Lemuroidea ... ee 128°5 °/, Sah as 129°4 °/, oe 0:99 
Greater Anthropoids on Simiadae bol sh 4 er 134°8 °/, ae 0:56 
Neanderthal Man on Chimpanzee 36:0 °/, Bee ~fe wal feet os 2-08 
Cromagnon Man on Chimpanzee 56-5 °/, vs me 32°8 */ ee 1:72 
Recent Man on Chimpanzee bo dy els 58 ise 10:0 */, es iy 


It will be seen from this that in the New World monkeys there was a greater 
rate of development of the transverse diameter, but that in the Old World monkeys 
the developments of both diameters were nearly equal. With the Greater Anthro- 
poids it is the transverse diameter which is emphatically developed. But with the 
Homanidae comes a change; the greater development is now in the antero-posterior 
diameter, and the increase is very considerable in the ratio from Greater Anthropoids 
to Neanderthal Man; Cromagnon carries’ on the tendency if less markedly than 
Neanderthal, but with Recent Man comes a fall in this tendency of a marked character, 
probably resulting from the progress towards flat and concave popliteal areas, checking 
the development of the antero-posterior diameter. It should be noted that for all 
three fundamental sections of the femur the antero-posterior diameter has developed 
at a greater rate in the Hominidae and the transverse diameter in the Greater 
Anthropoids. The development of the latter in the Greater Anthropoids has always 
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been relatively greater than in the Svmiunae. The result is that pilastric, platymeric 
and popliteal indices all show low values for the Greater Anthropoids, and a rise again 
in Man. But this rise again of the indices does not indicate a fall of the human trans- 
verse diameters below that of the apes. Those diameters continue to increase, but at a 


TABLE XXIV. Diameters and Index of Popliteal Section. 


Popliteal A.-P. Popliteal Transverse . 
_ Group ae cuae P Diamcion Popliteal Index 
@ Larsiidae (2)... 3°15 3:05 Tarstidae 1006.1 > 
~S Galaginae (6)... 40 & Bee Galaginae 87-2 F 
'S Lorisinae (6) ... 4:1 29 6:85 © Lemurinae 84:2 co 
& Chiromyrdae (2) Ces 8-85 3 Indrisinae 816 4 
8 Indrisinae (8) 71 Ss 86 5 Chiromyrdae 76°85 S 
4 Lemurinae (18) 74 88 Lorisinae 60-3 
Hapalinae (16) 3:8 5-0 Hapalinae 761 
Nyctypithecinae (8) 4:5 6°45 Mycetes 74°35 
» Pithecia (2) 5-55 & 75 S| Pithecia T4419 
S Cebus (6)... 61 © 88 & Nyctipithecinae 70:2 & 
3 Brachyurus (2) 6:35 & 9:45 § Cebus 696 & 
SO Mycetes (2) 8:25 S i lle Ss Brachyurus 67:25 2 
Lagothriz (2) 8-25 19-4 Lagothriz 66-55 = 
Ateles (4) 12°55 18:8 Ateles 66°5 
q Cercopithecus (8) Ct ae 130 iS Cercocebus 84-7 & 
Te aera 125 tee inal Cetanaiense 795. 
8 Macacus es “t ; ercopithecus 
| Cercocebus (4) 12°85 3 15°15 q Semnopithecus 77°3 5 
2 Cynocephalus (8) 15:5 SS Ore isl Cynocephalus 770 & 
Dryopithecus rhenanus (1) ... 16:0 25:2 63:5 
» Gibbon (2) 8°65 Lae, 78:2 
= Orang-utan (5) 16:7 4a 25°4 Has 65:9) | 4 
e Chimpanzee (2) 23-45 gO : 34°35 as 68°25 @ 0 
-« Gorilla 6 (4)... 27:95) 5 = 54: \ ; © 51-1) 2, .ec( So 
ae ogy 39:0 | 25°40 SR | Po gt 496 | Be bi } 5186 aye 
Pithecanthropus erectus 32:0 36-0 88:9 
Neanderthal Type 31:9 40°3 19-4 
2 Galley Hill 31:0 © 44-8 3 69:29 
 Cromagnon Type 367 45-6 4 81:0 15 
2 Grimaldi Type ne 34-0 45-0 80-0°"5 
= Homo aurignacensis (Hauser) — § [34:4] = — § 
Recent Man (17th century) ¢ | 27-97 26-2 & 39°65) 57.9 & 70°84) g9.4 & 
Londoners) | EIS hen em 35-90 67-92 


rate relatively slow compared with the quickened rate of the antero-posterior develop- 
ment. Judged from the standpoint merely of the indices it looks like a regression of 
Man, especially of Recent Man, to a more apelike character; Man is frequently found 
to stand between Siminae and Simiadae. But looked at from the standpoint of 
developing diameters we may interpret the changes in the following manner: the 
Greater Anthropoids exhibit a strong tendency to increase of transverse diameter, 
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the gain was not lost by the Hominidae, but they supplemented it by a pronounced 
increase of antero-posterior diameter. This growth as far as the pilastric section is 
concerned is associated with the development of the pilaster, but that is not its sole 
source for both platymeric and popliteal antero-posterior diameters have also developed 
largely at the same time; and clearly without such development the pilaster would 
be of small service’. 

The Popliteal Index of Dryopithecus rhenanus carries us back to something like 
the Greater Anthropoid type, while that of the Recent Gibbon (78°2 for our slender 
material and 81°4 for 41 individuals, see our table, p. 253) is either recent advance. 
like that of Man, or indicates that the Recent Gibbon cannot claim an ancestor of the | 
Dryopithecus rhenanus type and must be placed outside the Simiinae. The Gibbon, 
however, is in so many characters associated with Ateles-like forms, that we prefer 
the former hypothesis, and believe its ancestors to have passed through a low value of 
the index. | 


(d) Indices of Poplteal Shape. Soffit Index and Index of Popliteal Skewness. | 


There are two further indices of the popliteal area which are tabulated below, namely 
the Soffit Index and that of Popliteal Skewness. We have indicated on pp. 10, 306-7 
and Chapter X the source and the proposed aim of these indices. Taking the second 
index first into consideration, we see that if Manouvrier’s view were correct, the 
convexity of the popliteal surface in the Tarsiidean group of the Lemuroids would be 
about that of Neanderthal Man, and that the index fell in both New and Old World. 
monkeys, somewhat more, however, in the former. It fell very rapidly again in the: 
Greater Anthropoids, notably in the gorilla. For the Hominidae Neanderthal Man 
started with the Lorisine value and it has fallen with extreme rapidity to a value in 
Recent Man only paralleled by that of the Hapalinae and exceeded by that of Dryop- 
thecus rhenanus. We believe that the latter value must be regarded as anomalous, it is. 
too remote from both Ateles and the Recent Gibbon, and the position of Dryopithecus 
for this index links up with no other kindred form, and is totally out of keeping with: 
the value which we might suppose the ancestors of the Siminae to have taken. 

Some explanation is needed of the startling change between the Greater Anthro- 
poids and Neanderthal Man in the value of this index. As a matter of fact Neander- 
thal Man has a more convex popliteal surface than even the Anthropoids. A glance at 
our tracings in Chapter X of the popliteal section in Primogenial Man and the Anthro- 
poids shows at once that Neanderthal Man in lessening absolutely his popliteal width 

compared with that of the gorilla has increased absolutely his direct antero-posterior 
diameter, ¢.e. what he has lost transversely he has fully replaced sagittally ; the result 
is that his popliteal surface is more convex than that of the gorilla and his oblique 
popliteal antero-posterior not only became less than that of the gorilla, but shorter 

* This correlated development could hardly be the product of muscular action, and its existence is a 
good argument against those who attribute the development of the pilaster to muscular action. The problem 


whether bone growth produced muscular attachment or muscular attachment bone growth seems allied to 
the older problem of which, hen or egg, is the source of the other, and indeed admits of the same answer. 
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TaBLE XXV. Indices of Popliteal Shape; Soffit Index and Index of Popliteal Skewness. 
Index of Popliteal 
Group Soffit Index Group falc ata 
a arsiidae (2)... 44°20 Tarstidae 12115 oO 
S Chiromyrdae (2) AT Gy Lorvsinae EY 111-35 5 
S Indrisinae (8) 49-4 3 Galaginae 101-2 2 
5 Lemurinae (18) 498 ¢ Indrisinae 99:7 q 
8 Galaginae (6) 52°38 8 Chiromyrdae 95°38 +} 95:9 § 
Lorisinae (6) ... 57-45 & Lemurinae ... 92-2 = 
Mycetes (2) 43°20 Mycetes 110-75 
Cebus (6) 44-3 Pithecra LOO Ss, 
g Pithecia (2) . 44:65 2 Lagothrix 100°6 = 
3 Brachyurus (2) 47-45 S Cebus 99:3 & 
3 WNyctipithecinae (8) 49-1 8 Brachyurus ... 99:2 4 
© Hapatinae (16) 49-6 © Nyctipithecinae 965 & 
Lagothrix (2).. 56°35 & Ateles is 95:05 3 
Ateles (4) 57-45 Hapalinae 90-9 
> Cercocebus (4) an Bhye Macacus ODES 
&  Macacus (14)... DIS Cercopithecus doce - 
‘§  Semnopithecus (10) 52-6 " Cynocephalus 96:5 
= Cercopithecus (8) 53°25 s Semnopithecus 94-8 ¢ 
7 Cynocephalus (8) 601 Cercocebus 93°65 
Dryopithecus rhenanus (1) cas 61:3 Dryopithecus rhenanus ... 88-9 
e Gibbon (2) ... 43°95 Gibbon 100°6 
$s Chimpanzee (2) 49°55 Orang-utan . 97°7 
ig Orang-utan (5) 50-9 | $8 | Chimpanzee ... 93°35 5 Pe 
5. Gorilla* 3 (4) 59-1 : Sco | Gorilla 3 (eos 7ne( 32 
PERNA At -c0(3h 58.0 9863) AS | ONS go.3 f 776) A % 
Pithecanthropus erectus (1) .... 46-2 Pithecanthropus erectus — 
‘é Neanderthal Type We AG Gi Neanderthal Type ... ne “si 3 o 
8 q Galley Hill (1) 5 [50-922] o Galley Hill . ss 1051) 48 
os Cromagnon Type (5) 51581 Cromagnon Type (2). Dat eee a 
A= Grimaldi Type (2). 48-4 8 Grimaldi Type ie = 
a H.aurignacensis (Hauseri) (1) 45:3 SS H, awrignacensis (Hauseri)... = 
Po) 
& 17th century Lond 3 49-99 17th cent Lond 3 90-96! 
o & y Oners."6 _-4. ; century Londoners : 
se ‘ 8 | so-8ey 5042 : eae cad a ee 


* The reader must remember that all the apes here are of our own measuring. The seven gorillas in 
this table are not therefore identical with the seven in the second table of Chapter X, the measurements 
of two of which were taken as there stated from other authors’ works. Since that table was printed off 
the Laboratory has acquired further gorilla bones. Sometimes the reader will find that in special tables 
we deal with more specimens than are given in the large table of measurements of apes in the Atlas, 
Part II. This arises from the fact that femora of Anthropoids have been lent to us occasionally for short 
periods, and were used for any tables which were at that time in preparation. 


than his direct diameter. He got in fact a more rotund shaft in the popliteal region. 
We are inclined to believe that this arose from a transfer of the plane of maximum 
bending moment from a transverse plane in the case of the troglodyte femur to a nearly 
sagittal plane in the case of the human femur. If we are to suppose such a value of the 
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index of popliteal skewness to have long existed in the ancestors of Neanderthal Man, 
we should have to pass by even Macacus and form our link to the main primate 
line with something like Mycetes or even further back with the Lorisinae. The fact that 
this high index of popliteal skewness vanishes almost suddenly* suggests that it had 
not been long acquired and would not probably be found in the protsimio-human. 

The Soffit Index is seen from the present table to have a singularly constant value 
in each of the great primate families. It falls but one point from Lemuroids to 
Cebidae. It rises three points from Lemuroids to Simiadae, whose value is essentially 
the same as that of the Greater Anthropoids. In Primogenial Man the value appears 
to be low for Neanderthal Man, but to have risen to the Recent Man value with 
Cromagnon or slightly exceeded it; that value itself is precisely what we started 
with, that of the Lemuroids. The value of Dryopithecus rhenanus is now exceptional 
but it receives some support from Ateles. The low value of the Recent Gibbon is 
anomalous, linking up with neither Semunae’ nor Simiadae; in fact we have to go 
back to the Cebsdae to find a parallel in Mycetes. It represents, however, the same 
feature as Klaatsch found in the Neanderthal Type, namely the more or less rapid 
drawing in of the shaft just above the condyles. Is it an argument for the hylobatic 
as opposed to a troglodytic ancestry for Man? We believe not, because we hold it to 
be—judging from Dryopithecus rhenanus—a recent acquirement of the Gibbon. From 
this standpoint also the Trinil femur is seen to be human, lying between Neanderthal 
and Recent Man, and not that of a Hylobates giganticus, to which our nearest approach, 
short of pure hypothesis, must be the Eppelsheimer femur. Since the actual popliteal 
width of Neanderthal is greater than that of the mean Greater Anthropoids, we see 
that the fall in the Soffit Index is solely due to a greater development of the bi- 
condylar width, especially of the epicondyles. 


VIII. Invices or GrRActntiry AND TAPER OF THE SHAFT OF THE 
PRIMATE FEMUR. 


(a) Indices of Gracility. 

(i) The proximal gracility is here measured by the ratio of the pilastric transverse 
to the platymeric transverse ; it is thus a measure of the relative thinning down— 
hour glass shape—of the centre of the shaft. We see that the proximal gracility of 
the Cebidae is only two points greater than that of the Lemuroids. The Simiadae 


* Note that our cast value for Cromagnon is back at the Simiadae value. 

* This view would not be correct if we could accept without reserve the four values (44°4, 44:4, 42:9, 
42-1) obtained from Hepburn’s measurements on two chimpanzees. But he has taken the popliteal width 
by the 4 cms. rule on femora of oblique lengths 298°5 and 260-5 ems. These oblique lengths must correspond 
roughly to diaphysial lengths of 251-3 and 219-3 ems. Thus according to our rule for the apes they should 
have been taken at 2°51 and 2-19 ems. and not 4 ems. from the patellar surface border, Accordingly the 
popliteal widths and therefore the soffit indices would be very much higher than the above values. We 
find that to drop the popliteal section 2 cms. raises the popliteal width in the chimpanzee about 11°/, or 
Hepburn’s values of the popliteal width in his chimpanzees would need increasing by 8-25 and 9-9 ems., 
giving values 48-1, 48-1, 47-1 and 46-3 in much closer accordance with ours. 
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have a gracility which is six points less and this reduction is continued in the Greater 
Anthropoids so as to be eight points less. In the gorilla indeed it is twelve points 
less and he actually attains a maximum of shaft strength by an index of gracility over 
100, in this being only comparable with Cercopithecus. Both therein resemble the 
Greek column with a slightly greater mid-diameter, 2.e. barrel, not hour glass shape. 
_ With Man the development of the pilaster gave that strength to his femoral strut, which 
the gorilla had sought by his barrel shaft, and the result was a return to gracility 
which reached its maximum in the exaggeratedly pilastered Cromagnon, but has 
fallen considerably in Recent Man, who stands close to the Cebidae level. In other 
words for this character Man has the appearance of reverting to a value more primi- 
tively apelike than the Szmuadae. 

Noteworthy in this respect is the position of the Recent Gibbon. It has gained 

gracility not by developing a pilaster, but by the development of an oval mid-section 
to the shaft. The Recent Gibbon has far more proximal gracility than Dryopithecus 
_ rhenanus, which stands at the level of Recent Man and the Cebzdae (87 to 88). Thus 
again we are forced to consider the femur of Hylobates as differentiating it very markedly 
from the Greater Anthropoids, and hardly less from the Simadae ; it finds its nearest 
_ comparatives in the Cebidae. This may be merely a resemblance produced by an 
_ evolution towards greater agility,—and the Eppelsheimer femur carries us nearer a 
| stage of less gracility,—or it may point to a line of descent for Hylobates with a branch 
point below that of the Svmiadae. 
(11) The index of distal gracility is measured by the ratio of the pilastric to the 
popliteal transverse. We see that the index falls continuously (more rapidly in 
Cebidae than Simiadae) as we pass from the Lemuroids right up to Recent Man. 
_ Thus we see that the evolution of the primate femur has been one in which the shaft 
- treated as a column had a steadily increasing development above the pediment relative 
to the central development, 7.e. the trumpet or Eifel Tower form has been continuously 
emphasised. This is one of the few indices in which the Greater Anthropoids stand 
as intermediates between the Simiadae and Man, if indeed we ought not to say that 
Recent Man—and he differs very little from Primogenial Man—is not in distal 
gracility perfectly gorilloid. 

Again we see the Recent Gibbon differentiated from the Anthropoids, and still 
more from the fossil Dryopithecus, which in this character is thoroughly human. 
Pithecanthropus erectus is now closer to the Anthropoids than to the Hominidae, 
but he is far from our nearest approach to the hypothetical Hylobates giganticus’. 


(b) Indices of Taper. 


(i) Index of Proximal Taper. Proximal Taper is measured by the ratio of the 
_ platymeric to the pilastric antero-posterior diameter. When the index is over 100 it 
means that sagittally the shaft is thicker proximally than at the mid-section, when it is 

1 Here again the argument from a single character in a single individual of the race is of very little 


| worth. Our range of variation of the index of distal gracility in Recent Man runs from 58 to 92 and the 
| Trinil femur is 77 ! 
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under 100 the greater thickness is at the mid-section. The latter is the case in the 
Hominidae and we may describe it as taper proper; the former is the case for every 
genera of the Cebidae and we may speak of it as reversed taper. Taper proper exists 
in every genus of the Simiadae except Semnopithecus, and although not as great as 
in Man serves to differentiate the Old World from the New World monkeys. The 
genera of the Lemuroids are equally divided, Tarsudae, Chiromyrdae and Indrisinae 
have taper proper, while Galaginae, Lorisinae and Lemurinae have reversed taper, 
thus indicating that variation within the Lemuroid genera practically covers the two 
classes of taper found in Cebsdae and Simiadae. Turning to the Simiinae we see that 
Gorilla and Chimpanzee follow the Cebidae or indeed Semnopithecus in showing reversed 
taper, while the Gibbon and the Orang show taper proper, which is characteristic 
of the bulk of the genera of Simiadae. Turning to the Hominidae we note that 
Neanderthal Man shows a taper proper (87°2) scarcely equalled by that of Tarsius 
(89°9). In the case of Cromagnon Man owing to the development of pilaster in its 
exaggerated form the proximal taper sinks to 76°8, to rise again, however, in Recent 
Man to a value (92:0) still below that of all the primate genera discussed except 
Tarsudae. Putting aside the Cebidae, there is but small change in taper from 
Lemuroids to Siminae, then we have with Primogenial Man the marked fall of 
15 points, with an ultimate rise in Recent Man to a value more apelike than in the 
case of Primogenial Man. It is the case we have so repeatedly noticed of Man being 
nearer to the lesser apes—in this case the Simiadae—than to the Siminae. And this 
change may again be accounted for either by suggesting that the branch point of the 
Hominidae was lower on the parent stem than the branch point of the Simzinae, or by 
supposing that there has been a special source, e.g. the development of pilaster—which 
has increased the taper proper of the Hominidae. Ifwe search for light from Hylobates, 
we see that the fossil Dryopithecus rhenanus starts with an amount of reversed taper 
(105'3), which can only be paralleled by Semnopithecus and is more characteristic of 
the Cebidae than of Anthropoids or Old World monkeys. Further we note that this 
taper has fallen by 10 points in the Recent Gibbon ; it is therefore not so inconceivable 
that a protsimio-human with a taper of about 100—well within the range of the 
Greater Anthropoids—might lead to a Neanderthal Man of 13 points taper difference, 
certainly to a Recent Man with only 8 points difference. Of course the development 
would be simpler if we could give the protsimio-human a value more orangoid than 
chimpanzee-like. But the high value of the Eppelsheimer femur is rather against 
this unless we dismissed Hylobates altogether from our Anthropoid series, which we 
personally should not be sorry to do on the marked evidence of the femur, if one bone 
only were adequate to settle such a point. 

(ii) Indea of Distal Taper. Distal taper is measured by the ratio of the 
popliteal to the pilastric antero-posterior diameter. The index ascends, or taper 
lessens, continuously from Lemuroids through the Simiadae to the Simiinae ; indeed 
it may be said to increase until it reaches reversed taper in the Orang, Chimpanzee 
and Neanderthal Man. The latter is therefore closer to the Chimpanzee than to 
Hylobates, the fossil and recent forms of which are close together, and gorilloid 

Ke. 43 
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rather than chimpanzee-like. The fall from Chimpanzee to Gorilla is parallel to the 
fall from Neanderthal Man to Cromagnon, but is not due to the same cause—the 
development of the pilaster. The recovery from Cromagnon to Recent Man as usual 
results in placing the latter nearer to the mean of Svmadae than to the mean of the 
Greater Anthropoids. 


IX. ProxmmaL AND DistaL BREADTH RaTIOS FOR THE PRIMATE FEMUR. 


The discussion of these ratios forms a not inappropriate transition to the topics of 
the following chapters, which deal with the epiphyses of the femur of the primates. 
The question they may be supposed to answer is: How have the proximal and distal 
epiphyses developed relative to the absolute size of the femur, this absolute size being — 
measured at Klaatsch’s suggestion by the trochanteric length ? 

Clearly relative to this standard the proximal breadth increased from Lemurordea 
to Cebidae very slightly, from Lemuroidea to Simiadae rather more, from Simadae 
to Greater Anthropoids immensely. Neanderthal Man maintains without sensible 
increase the Greater Anthropoid value, being three points more than the Chimpanzee 
and two less than the Gorilla. From Neanderthal there is a drop to Cromagnon, 
which has a value close to that of Recent Man. 

For the Gibbon series we have Dryopithecus rhenanus 17°6, Recent Gibbon 15°0, 
and for comparison Ateles 16:0, all values less than the mean value of the Szmadae. 
In the face of such evidence, it is very difficult to accept a hylobatic in preference to 
a troglodyte ancestry for Man. It is no less difficult to group the Gibbon with the 
Anthropoids ; to do so is to accept a range of 12°5 in the genera of the Simunae, as 
against 3°2 in’ the Simwadae, 4:0 in the Cebidae and 4°4 in the Lemuroidea. Roughly 
the intergeneric variability decreases as we rise in the scale, and a range of 12°5 
seems wholly out of place. 

Turning now to the Distal Breadth Ratio, we see that relative to the femoral 
length the distal epiphysis has increased about 2 points from the Lemuroids to the 
Monkeys, rather more in the Cebidae and less.in the Simiadae. Then comes the 
great jump of 8 points from Simeadae to Greater Anthropoids. This jump is not 
wholly maintained in the Hominidae, the Neanderthal Type having a distal breadth 
ratio less than the Chimpanzee by about 0°5 points. From Neanderthal Man the fall 
is considerable through Cromagnon to Recent Man, due chiefly to the great develop- 
ment of shaft which the acquirement of the pilaster permitted, the dimensions of the 
distal epiphysis not increasing at the same rate. 

Just as for the proximal epiphysis the Gibbons hold an anomalous place among the 
Simunae, if judged by the Distal Breadth Ratio. We have Dryopithecus rhenanus 
14°5, Recent Gibbon 13°15, and for comparison Ateles 15°1, values corresponding to 
a much earlier stage of femoral development than that of the Greater Anthropoids or of 


the Hominidae, The suggestion again is that of a troglodyte rather than a hylobatic 
ancestor for Man. | | 
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Proximal Breadth and Distal Breadth Ratios. - 


Group EG is Group Distal Breadth Ratio 
3  Larsiidae (2) esi ane Tarsiidae 108 
3  Lorisinae (6) ... LoS Indrisinae 11-4 
‘'S Indrisinae (8) 15°45 Lemurinae 13-4 3 
g Galaginae (6) low A Galaginae 14-4 2 
& Chiromyrdae (2 17°25 2 Chiromyrdae 15-0 2 
a v SI M ~ 
Lemurinae (18) 178 Lorisinae 15:7 = 
Nyctipithecinae (8) 14:2 Brachyurus 12-9 
Brachyurus (2) 14°55 Pithecia Bey ie 
g Pithecia (2) 14°85 > Nyctuprthecinae 14°85 8 
S  Ateles (4) eo = Ateles Vo Dine 
“a, lycetes (2)... 1675 ¢ Hapalinae 153 g 
O = Hapalinae (16) 17:3. & Cebus 159 © 
Cebus (6) : i eas Mycetes WES seats 
Lagothria (2) 18-25 Lagothrix 20:0 
»  Cercocebus (4) iors y ee Cercocebus 13°25 © 
S  Semnopithecus (10) 16:2 & Semnopithecus 14:5 16 
-§ Cercopithecus (8) 18:35") Cynocephalus 65, 
&  Macacus (14) 193 8 Cercopithecus 15-7 _ ¢ 
2 Cynocephalus (8) 194 5 Macacus ... 16-45 > 
Dryopithecus rhenanus (1) ... 176 Dryopithecus rhenanus \.. "145 
“ Gibbon (2) 15:0 Gibbon 13:15 
= Chimpanzee (2) 22°15 Chimpanzee 22°25 f 
3 Gorilla g (4)... 27°85) ov.og| $19 | Ovang-utan 229 | 8a 
me sw (a) ua. 26-0 J ~ SS | Gorilla g 24-95) o4.69( 2 
- Orang-utan (5) 275 us 2 24°2 f ~ 
Pithecanthropus erectus (1) ... aed Pithecanthropus erectus ... 17°8 
2° Neanderthal Type (7) Do ate Neanderthal Type 216 & 
 § g Galley Hill (1) [24°62] co Galley Hill [21:62] s 
a os Cromagnon Type (5) 21:6 fe Cromagnon Type 190 
5.2 Grimaldi Type (2) 22-9 Grimaldi Type 199 3g 
Za A. aurignacensis ae 7) () 270, S| H. awrignacensis (Hauser ) IRs he 
aq 17th centur Este Coe 2226 17th century Londoners 18-77 
Os y 9 yi ers ¢ is 
Sach, Be cine 222 ; rete { tas} 84 


and deserves attention. 


In neither Proximal nor Distal Breadth Ratio is Pithecanthropus erectus any- 
thing but human, and the Trinil femur exhibits no suggestion of Bumiiller’s Hylobates 
giganticus. 
The position of Lagothriz in these characters, as in many others, is exceptional 


indeed of all the long bones of this monkey. 


We should like to see a more complete study of the femur— 


439 
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CoNCLUDING REMARKS. 


(i) The hylobatic group as far as the femur is concerned stands so far apart from 
the other Anthropoids that the femoralogist alone would scarcely include the Gibbon 
in this family. 

(ii) The fossil Dryopithecus rhenanus is closely allied to the Recent Gibbons, 
and on this ground it might be well to accept Dubois’ proposed renaming of Pliohylo- 
batis eppelsheimensis. Pohlig’s proposed Paidopithex rhenanus seems to suggest 
only Schleiermacher’s original blunder’. 

(iii) Our detailed study of the general characters of the femur and of the special 
characters of its shaft compels us to associate the human femur with those of the 
Greater Anthropoids, not with that of Hylobates, or as we may express it with a 
troglodytic rather than with a hylobatic origin. 

(iv) Pithecanthropus erectus is for all the characters we have been able to 
study human and, what is more important still, recent human, and bears no resem- 
blance to Primogenial Man. In some cases the Trinil femur diverges towards that 
of the Recent Gibbon, but not more than many human femora do. In our opinion 
these divergences tell rather against than for the hypothesis of Pithecanthropus as 
a missing link between ape and Man. In particular it seems impossible to accept for 
the femur Schwalbe’s Prthecanthropus—Neanderthal Man—Recent Man chain. It 
would involve a more troglodytic form inserted between two “recent human” links, 
Dubois’ arguments that the femur of Pithecanthropus is humam because he was erect, 
and that a femur can take a human character without being human’, seem to us invalid. 
The femur of Neanderthal Man differs very considerably from that of Recent Man, 
and probably because he was less erect. We should anticipate that the missing link 
would in itself be less erect than Neanderthal Man and still less erect than Recent 
Man, and accordingly the femur would differ still more than that of Neanderthal 
Man from Recent Man. 

If Pithecanthropus be an ancestor of Recent Man, all we can say is that the 
missing links we personally should be excited about would be those that correspond 
to the branch points in the human ancestry of Neanderthal Man and ot the Greater 
Anthropoids. 

(v) We find little if any justification for Bumiiller’s view that Pithecanthropus 
erectus should be rechristened Hylobates giganticus. The nearest approach to such 
a being is Dryopithecus rhenanus, and the Trinil femur just because it resembles that 
of Recent Man differs widely from that of Eppelsheim. 

(vi) We have noticed in a very considerable number of femoral characters a 
continuous change in one sense from Lemuroids to Simadae, then a big forward step 
in the same sense to the Greater Anthropoids, and continued still in the same sense 
from the Greater Anthropoids to Neanderthal Man, with a culmination in Cromagnon 
Man. After Cromagnon Man the character generally reverses its trend, so that 


1 Bibl. 68 ter. * Bibl, 68 quarter, p. 159. 
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Recent Man returns to a position nearer to the Greater Anthropoids, or in some 
cases nearer to the Simiadae than to Neanderthal Man. This apparent reversion to 
the pithecoid we have frequently had occasion to refer to. We believe it to be of 
very great significance, because it involves the principle that, if, as we believe, 
Neanderthal and Cromagnon Men, or branch points approximating to them, are 
- in the direct descent of Recent Man, then intermediate steps between Neanderthal 
and Cromagnon forms will resemble in a good many of their characters, but not in 
all of them, Recent Man, and may be easily on the basis of inadequate examination 
mistaken for Recent Man. The most significant deviations from Recent Man would 
lie in more massive epiphyses—the shape of the distal articular surface, considerable 
bowing, and probably less pilaster’. The view that the Galley Hill femur is that of 
Recent Man seems to us erroneous (see Chapter X), but we find such grounds as there 
are for it in the consideration that it. was an intermediate in the Neanderthal to 
Cromagnon series. In the same manner the resemblance of the Homo aurignacensis 
(Hauser) to Recent Man may, we believe, be accounted for. It is like Recent Man 
because it lies between Neanderthal and Cromagnon; this is emphasised by the fact 
that it probably was a woman’s femur and accounts for the resemblance that Klaatsch 
finds between it and the Galley Hill femur. 

Unfortunately some of the most important characters of this Aurigniac femur 
are at present unknown or very doubtful; we have no good photographs nor any 
cast, and we cannot implicitly trust even the measurements which Klaatsch does 
provide. However, we may note the following characters, wherein to. avoid the 
question of sex we have considered only angles and indices: 


Spat 
Character paras HH ay wie fe ap ie Recent: Man 
Midtrochlear Angle ... ae 9°°6 8°'5 Go7 7°:8 
Collar Angle ... se ae 115*-0 120°-0 126°-0 130°:0 
Lemotie Index ey a Hah] sag) ey 127-0 
Bust Shaft Index Ae He 20/22 18 °8 its} 7 20 :0 
Capital Ratio ... 506 as 12 +4 9 6 10 -2 10 -0 
Epiphysial Ratio Bae Be 83 -0 92 -0 92 °3 96 “5 
Pilastric Index A ae 108 :1 114 :0 LZ5eal 103 -0 
Soffit Index ... ie Be 45 °8 ADmeo) | * days hcts) 50 -0 
Index of Proximal Gracility ... 82 -4 84-7 79 °3 89 ‘0 
Index of Transverse Slenderness Th. 33 6-8 6 -4 3 
Distal Articulation Index ... 79 -4 85 °3 88 °3 89 -0 
Rotular Ratio nee rok 3°95 4 -60 ara, 5-6 
Rotular Index AL 24 -0 30 °5 32 +4 36 :7 
Diaphysial Rotular Ratio 4-7 5 2 6 °3 6 6 


It is quite possible to arrange another series of indices—perhaps not quite so 
impressive as the above—showing that Homo aurignacensis (Hausert) lies between 
Cromagnon and Recent Man. What, then, is our argument? Why, that where we 


1 We say probably less pilaster, because we have not only to allow for individual variation, but to 
remember that while Cromagnon Man contributed in broad and exaggerated form the pilaster to the 
Hominidae it was probably started before the appearance of that type and has diminished since. 
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have only a single individual to judge from, the determination of its associations, even 
when exact and complete measurements eaist, 

is not a straightforward task, and a brief in- “Frontal Pilaster ” 
spectional assertion that Galley Hill or Hauser’s LOSS Ree 
Aurigniac Man are “recent,” is worth very little 
indeed from the standpoint of exact science. | 
All we venture to propound is that both Galley 
Hill (see Chapter X) and Hauser’s Aurigniac 
Man may well be Neanderthal-Cromagnon inter- 
mediates for all the evidence yet presented, and 
if they should be, then we fear that Klaatsch’s 
double origin of Man, orangoid’ and gorilloid, 
falls with the “recent man” attribution of these 
two femora. 

(vii) If we endeavour to sum up the asso- 
clations we have found between Man and the 
Greater Anthropoids on the basis of our study 
of the primate femur, we believe it can be best 
done by a comparison of what appears to us in 
the roundest and roughest of numbers to have 
been the general characters of the femur and 
the special characters of the shaft in the case 
of the supposed protsimio-human, the branch 
point of Man and the Greater Anthropoids. 
We may preface our table of values by saying 
that we should anticipate no more pilaster than 
is found in some of the Simiadae; there will be 
very frequently, if it be not indeed a specific 5 
character, a fossa hypotrochanterica; slight rs Pee 
lateral protrusion of the anterior face and slight a fifties 

. : , : Femur of a Fuegian, reproduced by per- 
ridge form of third trochanter will either be  nission of Prof. Rudolf Martin (Lehrbuch 
specific or occur more frequently as anomalies 7 Anthropologie, Fig. 435). This femur 
than in Recent Man; there might be antici- jteral protrasfon of anterior face and the 
pated to be a broad if short crural trough, “frontal pilaster” characteristic of the 


+ ees eG Lemuroids. Prof. Martin uses this femur 
ounded occasionally as an anomaly bya “frontal 40 "ivctrate the combination of marked 


pilaster”—see the accompanying figure and _platymery and sensible pilaster. 
Plate LXV; there will be a poorly marked 


popliteal apex, and the popliteal surface will be convex, but probably not so markedly 


* Judging by the characters of the femur, “orangoid” is hardly the correct word, we believe the 
better opposites would be hylobatic and troglodytic. The latter word weakens down the second or 
“gorilloid” terminology. Not only is the femur of Neanderthal Man distinctly not gorilloid except to 
the most superficial examination, but the gorilla is “recent” and lies nowhere close to the supposed 
troglodytic ancestor of Man, who in many respects would be more human than even chimpanzee-like. 
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convex as in the case of the Greater Anthropoids or Neanderthal Man ; the patellar 
surface will be more symmetrical, and the upward projection of it on the lateral side 
of the anterior face will have wholly or partially disappeared ; the head will be well 
defined, but considerably cut away at the top of the neck to mesial border; also the 


TaBLeE XXVIII. General Characters and Characters of the Shaft for the 
Hypothetical Protsimio-human. 


Omaracker Ne tei ea ester ars iii lle pay sh 
Maximum Length... a Sng 193°6 325 314°6 428°22 
4 ‘Trochanteric Length ... Ad a3 192-2 318 311-0 407°45 
% Max. Troch. Length ... re? fe 193-1 329 313-4 416-18 
3 Oblique Length ae mai of 193-5 322°5 3116 425°37 
;, troch. Obl. Length ... ee es 192:2 318 311°8 404-60 
.£, Capito-trochlear Length Rae AS 187-4 301 303-7 413-14 
 Diaphysial Length ...  .. 170-7 273 261°8 363-28 
Length of Shaft eee st a 174:9 271°5 257°4 362°42 
Proximal Breadth 28°8 70-0 68:5 90°10 
Platymeric A.-P. Diameter 9:0 22:7 22-0 25°16 
Platymeric Trans. Diameter ... 10°8 25°8 26°2 30°12 
& Pilastric A.-P. Diameter 9°5 22:8 1-4 27-36 
“i Pilastric Trans, Diameter 88 23°25 25°9 26°63 
Popliteal Width site 11-1 31:0 34°4 37°78 
Popliteal Direct A.-P. Diameter ck 21-7 23°5 26°15 
Popliteal Oblique A.-P. Diameter 86 22°4 25-2 28°76 
Mid-trochlear Angle ... Comey 8°:5 20 79 
Angle at Centre of Head 58°°3 51°-0 37°°'8 42°°14 
% Collar Angle 114°-5 120°°5 133°;3 130°°39 
Sp Torsion of Shaft 5°°3 15°-0 10°°5 24°-90 
< Torsional Angle 16°-0 6°-0 3°°8 14°77 
Retorsional Angle —10°°7 95:0 6°°7 10°:26 
Obliquity of Shaft 3°:0 3°°0 —0°1 10°-40 
g Obl. Direct Lengths Index ... sae 100-0 99:2 99-1 99°30 
Ke Obl, Direct Troch. Lengths Index ... 100-0 100-0 100°3 99-42 
4 Proximal Breadth Ratio es ocr 15-0 22:0 22:2 22-06 
3 Distal Breadth Ratio... ae hs 13-2 19°5 F233 18-45 
2 Pithecoid Index cao a ei 99-3 98-6 100-0 95-25 
RS Robusticity of Femur Ie wae 9:4 14:3 ! ee 12:70 
Platymeric Index... Ye bi 83-7 88-0 838 84-04 
Pilastric Index ie or sate 108-2 98-0 82°8 103:02 
# Popliteal Index = oe 78:2 70:0 68°3 69°38 
S Index of Popliteal Skewness .. nee 100-6 96:9 93:4 90°76 
2 Soffit Index ... an 43-9 50:0 49°6 50-42 
Index of Proximal Gracility .. ae 81-4 90-0 98-7 88-72 
=. Index of Distal Gracility  ... bas 79-0 75:0 75°3 70°87 
© Index of Transverse Slenderness ... 5-0 8°6 10-0 7°35 
& Index of Sagittal Slenderness ...  ... 54 8-4 8:3 7°36 
S Index of Proximal Taper... ac 95:2 99-6 102-4 92-02 
— Index of Distal Taper “ee = 91:5 95-2 109°6 95:97 
Primary Index of Bowing... oe — 0:2 3:2 2°95 2°53 
Secondary Index of Bowing ... ie 70°95 49-0 43-0 38°99 
Bicondylar Width ... «ow 25:3 62-0 69:3 74:88 
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head will be slightly above the great trochanter; the patellar surface will be short to 
medium height, very slightly elevated above the anterior face and without trace of 
tongue, except as an anomaly. 

Difference in absolute size varies very much with the individual ; it may run to 
100 mm. in the genera of one primate family, and approaches 100 mm. even in the one 
species of Recent Man; it is accordingly very difficult to fix on a mean value for our 
protsimio-human. This is emphasised by the fact that the tendency of recent evo- 
lution has been rather towards a decrease in size—evidence of which may be seen in the 
Gibbon since Pliocene and in Man since Cromagnon times. For mere fixing of ideas 
we may credit our protsimio-human with a maximum femoral length of 300 to 
350mm. or, say, 825mm. The stature, if this being had been erect, would have 
been something less than those of Bushmen or Andamans, and approached nearer to 
that of the Akkas, say, 120 to 125 cms. 

The absolute measurements of course depend upon this choice of maximum length 
and would be modified if this were changed. What we have endeavoured to select 
are rough values of the general indices and those of the shaft. These were reached 
by a very careful consideration of what the values were likely to be of the branch 
points of the Sumadae and of the Greater Anthropoids on the main line of human 
descent. In judging we have supposed that line to pass through the Neanderthal 
Type, as we hold that the requisite robusticity of the human femur was attained 
before the pilaster. Accordingly our problem was to carry backward the human line 
of ascent towards the above branch points. Compromise had of course to be frequently 
made, but it would require too much space to show the individual reasons for each 
index value, and after all the matter is of relatively small importance. Till the 
requisite fossil femur is found our reconstruction remains at best but an espieglerie, 
and when the protsimio-human missing link is found—as found we have no doubt it 
will be—then all guesswork will be replaced by knowledge, and it will matter little 
what has been the goodness or badness of previous hypotheses. Science consists not 
in absolute knowledge, but in the statement of the probable on the basis of our 
present—invariably limited—acquaintance with facts. 

But our table—as those at the ends of the following chapters will do—does sum 
up the authors’ present acquaintance with facts and indicate why a troglodytic rather 
than a hylobatic ancestry is to be preferred for Man. It will be seen that the indices 
are as a rule intermediate between those of Recent Gibbon and Recent Chimpanzee, 
but almost invariably nearer to those of the latter. If Recent Man was evolved from 
a hylobatic ancestry, even of the Pliohylobates type, and not from a line which had 
acquired the robusticity of the Greater Simiadae and of the Greater Anthropoids, 
it is surprising that he should have acquired such a complex of troglodyte characters 
as his femur presents. But had he developed on parallel lines, he would hardly have 
acquired these characters as anomalies, and even then he must have passed through 
something like a Neanderthal stage to obtain his present robusticity and present 
proportions of epiphyses and diaphysis. These are undoubtedly troglodytic and not 
hylobatie. 
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(1) ProximaL BREADTH. 


We have already stated our objections to the proximal breadth when discussing 
(p. 233) Klaatsch’s Proximal Breadth Index. It does not seem to us a satisfactory 
measure of the absolute size of the proximal epiphysis. It covers the area of two 
centres of ossitication, and it is by no means easy to obtain a convention for its 
measurement which will insure the absence of marked personal equation. We have 
endeavoured to measure it from that point of the articular surface of the head which is 
furthest removed from the standard sagittal plane to that point of the surface of the 
great trochanter which is also furthest removed from the same plane, taking the 
maximum value of this length and not the projection of that maximum value on 
the standard horizontal plane. Possible variations of the proximal breadth are 
(i) the above projected value, (ii) the value obtained by placing the sliding bars of 
the calipers parallel to the shaft, (iii) the distance from the articular surface centre 
of the head to the point where the capito-collar axis if produced beyond the coaxial 
point cuts the surface of the great trochanter; and others can easily be imagined. 
All present considerable difficulty in practice. Before we proceed to discuss the 
absolute and relative size of the femoral head, we have thought it worth while to 
consider briefly the data we possess for the proximal breadth and ascertain what may 
be learnt from them with regard to the primates as a whole. 

Le, 1 44 
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The table below scarcely needs summarising; we see that the proximal breadth of 
the primate femur has risen steadily from Tarsius and the Galaginae to Cromagnon Man, 
and then has fallen in Recent Man to more apelike dimensions. The modern Gibbon 
again appears as a possible degenerate (as far as size is concerned) from a larger fossil 
ancestor, more in keeping with other Simwnae. Prthecanthropus erectus is purely 
Recent Man-like. The reconstructed Grimaldi Type adult male appears as a transition 


Taste XXIX. Proximal Breadth of Femur*. 


Group | Proximal Breadth Group Proximal Breadth 
» Larsvidae (2)... 8:55 disja » Gibbon (2) : 28570) 
SS Galaginae (6)... 10-0 +} d= ca = Orang-utan (5) 60:3 \ 2 
= Lorisinae (6) ... 11:65)4 = es ‘< «Chimpanzee (2) O85 [ 
3 Chiromyrdae (2) 21°35) ar | 4 A Gorilla (4) g 1038'S) 93.91/ 8 
3 Indrisinae (8) 23°45) S a | 2 Me ie (3) Q 79-3} S 
Lemurinae (18) 93-5 Jaa = 
4 Pithecanthropus erectus (1) ... 92:0 
Hapalinae (16) 11-4 “¢ Neanderthal Type (7) 102:0 
Nyctiprthecinae (8) PTE te 8 4 Galley Hill (1) 100-1 
g LPithecia (2) 18:9 e 2 = Cromagnon (5) a ae 110 
3 Lagothria (2) ... 20-1 a 4 Grimaldi Type (2)... a: [107] 
= Cebus (6) 207 8 a, Homo aurignacensis (Haus.) (1) 86 
SO Brachyurus (2) 22-4 s 
Mycetes (2) 24-9 : 
Ateles (4) 35-7 17th century Londoners Ae : oS 9 
Se : Negroes (Various) | : toa % 
» Cercopithecus (8) 26:4 & & Dh ae (5)| 3 80:20 a 
= Semnopithecus (10)... 33°2 19 = Fuegianst { (4) Q 84:25 + 
Sj Aig Ce a=] WG) = 
-§ Macacus (14)... oe 33°85 —" S ae (24) Gg 84:42 6 
| 2 Cercocebus (4) of) 36:0. eae we islanders! { (7)| 9 78:86 © 
*% Cynocephalus (8) 45-7 ss Ae nae MeN { (8)| ¢ 82-50 © 
aroline Islandersi . . (4)| 9 75-20 2 
IW GMK CE eee big (5)| -g 81:30.8 
Dryopithecus rhenanus 50-0 se cia aa { (3) 2 72:00 A 


* We have omitted from this table the measurements of Klaatsch on a few selected individuals of 
special races, as we consider that they have too little weight to be of value in interracial problems. We 
have introduced them in the table on p. 233, chiefly as a basis for the criticism of them provided in the 
fifth footnote p. 232. y+ Hultkrantz, Bibl. 85. 

{ Prochownick, Bibl. 43. We find for our four Australian femora—2 ¢ 104°8, 29 87:25—values 
far in excess of Prochownick’s, 


form between Cromagnon and Recent Man. Galley Hill is closer to the Neanderthal 
Type than to Recent Man; it is far removed from the relation to Homo awrignacensis 
(Hausert), which Klaatsch overhastily assumed’. Modern Europeans and Negroes 
are nearer to the Neanderthal Type than any of the few primitive races for which 
we have material, while, according to Prochownick, the Australian femur for proximal 
breadth is anything but Neanderthaloid. 

It might be convenient to make a division across the Lemuroids in the manner 
we have indicated in the table, in which case the subtypes would be Galaginae and 
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Indrisinae ; otherwise the Lorisinae form the type, but not very closely. In the 
Cebidae Cebus is again type, and Cercocebus for the Simiadae. The Chimpanzee is 
nearest to type of the Greater Anthropoids. It is practically the type for the Simiinae, 
if Dryopithecus but not the Recent Gibbon be included. The inclusion of the latter 
transfers the type for this size character to the Orang. If it is safe to strike a mean 
on our six races of Recent Man we have # 86:04, ? 80°15. The nearest race of our 
small series to type would then be the Fuegian, which for several more valid reasons 
we are disposed to consider as approaching Protoneoteric Man. 

Of course any conclusions from the data for Recent Man as far as these are due 
to Hultkrantz and Prochownick depend upon those authors having taken the ill- 
defined proximal breadth approximately in our manner. 


(ii) ABsoLuTE AND ReLative Size or THE Femorat Heap. 


We now turn to the characters of the bust. In the first place the dimensions of 
the head must occupy our attention. They have peculiar interest whether treated 
absolutely or relatively, for they form one of the few generally admitted links be- 
tween the apes and Primogenial Man of the Neanderthal Type. We may deal either 
with the vertical diameter‘ of the head as measuring as a rule its maximum dimension, 
or with the indices formed by the ratio of this diameter (i) to the length of the femur, 
(ii) to the bicondylar width’, or (iii) to the length of the capito-collar axis. In the 
following table we classify according to absolute values and further according to the 
first two of these indices. 

Now this table is remarkably suggestive and confirms the views to which we 
have already given expression—there is no close link between Primogenial Man and 
Primitive Modern Man. The European, ancient and modern, is closer in absolute size 
of femoral head to Primogenial Man than the Maori, the Negro, the Australian or the 
Andaman. If we turn from absolute size to the Capital Ratio—the proportion of 
head to size of femur—the apes are seen to be close in this proportion to Primogenial 
Man; the European separates both these groups from the primitive and uncivilised 


1 Although we do not put much faith for interracial purposes in the ellipticity of the head, we yet 
think it best to measure both vertical and horizontal diameters, and object to the vague taking of the 
“maximum diameter wherever found.” The Secondary Neck Index, 7.e. the ratio of minimum horizontal 
diameter of neck to horizontal diameter of head, is of interest, and the horizontal diameter of the head 
might be profitably compared with the length of the internal condyle. The vertical diameter of the head 
seems properly chosen for the capital index, and generally it is easier to determine than a non-orientated 
“maximum diameter.” 

2 For femoral characters there is very considerable correlation between the vertical diameter of the 
head and the bicondylar width. For our London femora we have found (p. 194) 

3 R. 750+ 024 (146); go L. ‘770 +023 (146); 9 R. 584+ 048 (87); 9 L. 654+ -038 (104) 
while Tamagnini and De Campos (Bibl. 118, p. 32) give for Portuguese femora in the case of the diameter 
of the head and the breadth of the distal articulation 

$(R. + L.) 63+ -03 (264); 9 (R.+L.) 63+ -03 (250), 
confirming the high value, but not indicating our sexual difference. This is possibly due’to their 
measuring the articulation only. 


Taste XXX. Table of the Vertical Diameter of the Head and of the 
two Capital Indices. 


‘ J : Capital Ratio Capito-Bicondylar Ratio 
Race Vertical Diameter of =100 Vert. Diameter 100 Vert. Diameter 
Phelhead 1 Max. Length ~ Bicondylar Width 

3 Tarsiidae .. 31 tala 5°75 (2) _, 53°6 (2) o 

3 Galaginae ... 4:‘7 (6). @ i:38) (6) st 54°35 (6) © 

S Lorisinae ... 7-2 (6) aa 9-2 (6) mes 59°5 (6) ts 

2 Chiromyrdae MOSS (Ch 2 8:3 mn?) aes 55°35 (2) § 

2 Indrisinae... 106 (8) § 71 (8) 3 610 (8) 8 

A Lemurinae 108 (18) 8-3 (18) _ 605 (18) = 
Hapalinae... a wie or sak 5°6 (16) 8:5 (16 55°4 (16) 
Nyctipithecinae ... 00 1. see aes 69" Gj 78 74(8 532 (8) © 

2 Pithecia et Bes ee ence 93 (2) = 72 (2) B 55°35 (2) © 

co’ Cebus: "2 Wize eee oun cee. ie 10-4 (6) = 8-7 (6) ® 550 (6) 

2 Lagothriz ... be ars oom Sa 11°25 (2) 4 10:05 (2) § 5115 (2) 4 

O Brachyurus Be Peco Ge tec nes 1165 (2) & 7:55 (2) 3S 58°55 (2) 2 
Mycetes, Sed Aeacuih eee Bree 13-5 (2) = 8-9 (2) 52°55 (2) = 
Atekés sd eRe eT eee Pee meet 18:7 (4) 8°35 (4) _ 569 (4) 

@ Cercopithecus I Boe ao ane Lian (S) ess 90 (8) 3 feypcik (Ns ps 

2) Macdcus a ian ee ape 16-4 (14) © 9°5 (14) & 568 (14) & 

‘2 Cercocebus sep tre Ea (eetcn 1699 (4) 7 77 «6(4) 57-25 (4) “8 

= Semnopithecus ... ee a ar 17:0 (10) ¢ Sbe(10) aS 58°6 (10) ¢ 

2 Cynocephalus .., ee ke a 21:2 (8) SI 93 (8) & 581 (8) & 
Dryopithecus rhenanus ... mh ee 24:0 (1) 8:4 (1) 58°4 (1) 

S2 Gorillaniees ee ae A083 ine 479 (7)) go 135 (7)) ge 63°9 (7)) do 

& Chimpanzee ca eS 34-6 ait $2 1s 2} Se 53-1 a} Si, 

= Orang-utan AT oho: Meee 300 (5))a0 |. 12-7 (5)) Ad 601 (5)) os 

wm Gibbor 3h loan mane nae 17°6 (3) 8°6 (8) 58°7 (3) 
Pithecanthropus erectus ... 2 8 45:0 (1) 9°89 (1) eoded weil) 

a Spy Bae Rn ee bee oe 55°38 (1) 3 13:0 (1) 3 D9:G- 3 (1) 5 Baers 

S ,, [Klaatsch ... a be be 530 (2) .Bo 128 (2) .S& 589 (2)) .8 

= Neanderthal ene we an 8 52-0 Lye eeaies it (1) sgn 603 (1) $83 

a RARE ads ape 530 (2) as 11-92) =a. 603 (2)jJs as 

S La Chapelle-aux-Saints .. ba i, OF: 516 (1) 3S 12:0, (ij ae = 61-4? (1) 3 = 

© Galley Hill me a Sg e 49-2 (1) 4 116°C (1). = 55-92? (1) A 

-2 Homo mousteriensis (Hauseri) es ik ATM wah) 124 (1) 57:3 (1) 

A Homo aurignacensis (Hauseri) ... Sat 41:0 (1) 9:6" (() 54°7 (1) 
Cromagnon re a ee ite 54°6 (5) 10:2 (5)+ 576 (5) 
Grimaldis'ype ae, ene ee 52:0 (2) 10°38 (2) 560 (2) 

g g Ei E 3 g 
Bajuvars from Row Graves... ... | 5071 (18) 44-0 (8)i)) 10:6" (18) 20:35 (8) GTO 10) 62-2 (EL) 
Rothwell, English wees ase | 49°14 (174) 42°46 (105) | 10-7 (174) 10-2 (101) |{64-3 (160)} {62-9 (88)} 
Ancient Persians (Anan) 49°0 (2) — 10°3 (2) -- 56:0 2) — 
Swabians and Alemanns from Row Graves| 48-3 (10) 415 (4) | 10°3 (10) 10:4 (4) | 60°3 (6) 58-4 (2) 
Romano-British , a: tes Bo WO (th) = 10°5 (6) = 59°77 (3) = 
Modern British 1. 65s 2.0 ) he 1 4786) 489) _ 103 (39) = 58°8 (39) i 
Modern Swiss aaron mn anne 47-1 (22) 10°4 (20) 58°2 (22) 

Modern. French ... ae ae ... | 4770 (62) 41:0 (38) | 106 (60) 10:2 (40) _ = 

8 Hindoos ... ou £0 |°47°0 7) y(6)e6r5 tn n(2)n| 9°8" (6) a 91a (2) | oS:3ee( 6) os 0 mee 

= 17th century Londoners. ... | 46°91 (416) 40°94 (319) | 10°49 (390) 10-03 (296) | 59-02 (289) 58-22 (194 

4 Neolithic Man (Chalons- sur- -Marne) ... | 46°5 (23) 40°8 (10) | 105 (23) 9295) (10) — — 

S North American Europeans _... ... | 46°5 (200) 41:3 (200) |[10-4 i A) GO Soe 

& Portuguese ae te, | 46°38 (264) 40-19 (250) | 10-3 (134) 9-9 (126) [61-7 (264)} {61-5 (250)} 
Fuegians ... ee 46°3 (10) 10°8 (10) 57°2 (10) 
Neolithic Man (Montigny Esbly) ... | 45°0 (10) 40:0 (4) | 10-2 (10) 9:9 (4) rm 
Maori ia son | 44:9 7 (10) era UA 7) LO" Ty (10) el O17) in eo Giant) 61-0 (7) 
Negroes... Sk a oe wan | 44°99: 9) (10) AO On (3S) 21829 °7 6 (10) Oc (3) ec oa.) aenevec m3) 
Australians} ne fe ig. | 4400 8(12)" 93305 (2) 19°47 5(2)7 8-2 (2) 56-9) (12) ee ae) 
Neolithic Man (Chamblands) Sa ... | 44:0 (20) 40°5 (18) | 10°5 (20) 10:2 (18 _ — 
Neolithic Swiss Dwarfs . ee i _ 380 (8 — 101 = =(38 _— 561 (3) 
Andamans sae G3 ac sect) 86561) (8) sod! (4) | 9°6 (8) ore (4) | 54-4 (8) 57:0 (3) 


* In the Tables throughout this Chapter the mean Neanderthaloid values are taken from Table III in Chapter X and 
are not the mean of the four Neanderthaloid femora provided in the first columns. They include in each case what measure- 
ments were available on casts and photographs of Spy, Neanderthal, H. mousteriensis (Hausert), La Chapelle-aux-Saints 
and La Ferrassie. 

+ Based on mean vertical diameter for 5 femora given by Verneau (Bibl. No. 94 quater, Tom 11, Fase. 1, p. 108), and on 
the maximum length as deduced from the oblique length of 13 femora given by Rodriguez we find 10:1 instead of 10:2. See 
Table III in Chapter X. 

£, We find for our own four Australian femora: 

Vertical Diameter of Head ¢ 49-05, ¢ 42°35; Capital Ratio g 10°85, ¢ 10°6; Capito- Bicondy iar Ratio ¢ 61:4, 2 60:0; 
results wholly out of keeping with those of Hepat in the aboye table. 
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man. In the case of the ratio of head to bi-epicondylar width the European is 
closest to Primogenial Man’, and separates the latter from Primitive Man, and the 
still more emphasised distal epiphysis of the apes. In fact a consideration of the 
head in no case suggests as an evolutionary order: Apes, Primogenial Man, Primitive 
Modern Man, Modern Civilised Man. This table gives no encouragement to the view 
that the Australian as far as his femur is concerned is in any way akin to Primogenial 
Man. The Trinil femur as far as its head is concerned is widely differentiated from 
those of the apes and Primogenial Man; it might in this respect well be the femur of 
a Melanesian or a Negro. 

Turning now to the Primates as a whole we note a steady increase in absolute 
size of head from Lemuroids to Man although the progress was much accelerated in 
the Simiadae as compared with the Cebidae. With Man the progress in size con- 
tinued through Neanderthal to Cromagnon Type, but after that declined considerably 
for reasons which are at present unrecognised. Some light, however, may be thrown 
on the matter if we pass from absolute to relative size, which is always more satis- 
factory. Here in the Capital Ratio we see that while Cebsdae and Simiadae increased 
somewhat on relative size of head on the Lemuroids, the main advance was made with 
the Greater Anthropoids and Primogenial Man of the Neanderthal Type—the Gibbon, 
fossil and recent, having much the same relative size of head as Ate/es in the Cebidae 
and Semnopithecus in the Simiadae, 7.e. it had not advanced in this respect beyond 
the Lesser Ape mean values. The change to the Recent Man value came with 
Cromagnon Man. Thus Cromagnon was not on the summit as for absolute size of 
head, but already on the decline towards Lesser Ape values. It is another case of 
“scission of the Primates” in which modern man stands between the Lesser Apes and 
the Greater Anthropoids. 

If we turn to the Capito-bicondylar Ratio, we find on the whole very little 
variation throughout the Primates; the mean value for the Lemuroids can easily be 
paralleled from existing races of man. The bicondylar width increases relatively to 
the head from Lemuroids to Cebidae, and less markedly but uniformly from Lemuroids 
through Simiadae to the Anthropoids. But with Primogenial Man we note a rise of 
a marked kind, and Recent Man follows with a slight fall which places him in this 
respect on the same level as fossil and recent Gibbons. On the whole this index is 
wonderfully persistent in the Primates and there is no racial human value which does 
not fall within the range of values exhibited by the Lemuroid genera. It will be seen 
that the determination of type forms in the various families for these three characters 
is by no means clear. On the whole the Lorisinae seem to be nearest to type in the 
Lemuroids, Cebus in Cebidae, and Cercocebus in the Simiadae. In the case of the 
Greater Anthropoids, honours for both 1st and 2nd places are shared equally, but 
the total deviation from type of the Chimpanzee is only 4°37 points, while those of 
the Orang and Gorilla are 12°20 and 13:03 respectively Hence the Chimpanzee may 
be considered nearest to type. | 


* We must dismiss the Rothwell English and Portuguese from this comparison for in both cases the 
articulation and not the bi-epicondylar breadth has been measured. 
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Closely allied to the Capital Ratio is the so-called Robusticity of the Head which 
is given by 100 x sum of the head diameters/maximum length. . For practical purposes 


this is twice or still more accurately G +o times the Capital Ratio, where H is the 


ellipticity of the head. Some writers use the circumference of the head in place of 
the sum of the two diameters. This measure of the robusticity is very nearly 7 times 
the former measure and 27 times the Capital Index. Rodriguez has given very 
complete returns for both the robusticity of the head and for the ellipticity. Un- 
fortunately he combines male and female, and uses the oblique instead of the maximum 
length. Hence for comparison with our data we should have to combine our sexes 
after reducing our indices to oblique length. It seemed better accordingly not to mix 
the sexes but to give Rodriguez's data for these characters in a separate table, which 
will stand a fair comparison with the table just given. These results as well as those 
on p. 361 for the Capito-collar length are based on the assumption that the following 
indices: Robusticity of Head (L(y;,)/a), Ellipticity of Head (J,,,) and the Capito-collar 
Index or Secondary Bust Ratio (J,,z), are approximately the same for the two sexes, 
and that the ditferentiated absolute lengths of the two sexes may be found from them 
by using the Oblique Length (d@) for the femur which Rodriguez does give for both 
sexes. In the case of the Capital Ratio the reconstructed Vertical Diameter of the 
Head (/f) was divided by the Maximum Length (a) reconstructed from the Oblique 
Length (d) by means of the results given on our p. 226. 


The formulae involved are the following : 


Vertical Diameter of Head (/) = ee) ae d, 
of 


Capito-Collar Length (¢) = bas d, 
Capital Ratio = 100 f/a, 


Head-Bust Ratio! = ey Lopsoia . 
1+ L,7/100 hs 


In the case of the Capital Ratio the very slight differences between the values for 
the two sexes arise solely from the different corrections to be made when the Oblique 
Length (d) is transformed to the Maximum Length (a). In deducing results from 
this table the reader must be cautioned to regard the smallness of a considerable 
number of the series. Further, especially in the case of ancient bones, the larger are 
more likely to survive, and many osteometrical investigators appear to neglect the 
collection or the measurement of fragments, which usually belong to the less robust 
femora. We have little doubt that this is one of the factors which have contributed 
to Parsons’ English femoral head rivalling in absolute size that of the Patagonians. 

For classificatory purposes we propose to introduce the following terms as 
convenient : | 


* Used to provide values from Rodriguez’s data for the Head-Bust Ratio column in Table XX XII of 
p. 354, 
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Vertical Diameter of Head and Capital Ratio of the Femur 


Vertical Diameter Capital Ratio | 
Race No. f avers Race No. 
é+ Oy ee 
& ? é z 
Spy re 1 | 54:5 | — | Spy 1} 12-7 | — 
Cromagnon 13 | 54:4 | — | Cromagnon 13 | 109 | — 
Gauls and Romano-Gauls 78 | 49°3 | 44:5 | Laplanders Gh elbet — 
Patagonians 1a 101 | 49-2 | 44:1 | Japanese ... Serie tO O11) 
Franks and Burgundians 30 | 48°8 | 44:9 | Turks Heh tt Og, — 
Modern Germans 18 | 48°6 q Chinese CO LOS e109 
Mediterranean Race 32 | 48:3 | 44:2 | Eskimo Seema LO: eu OaT 
Negritos ... . 42 | 47-6 | 36-4 | Gauls and Romano-Gauls TS 10-7) 10:6 
Fossil Grimaldi Negroes * 3), — 43-5 | Ancient Slavs 43 | 10°77 | 107 
Mediaeval French 183 | 47°5 | 43°8 | Peruvians : fon lOeh  10%7 
Modern French 69 | 47-4 | 45:7 | Ancient Bolivians DS EL O;6 alee Os: 
Ancient Slavs 43 | 47°3 | 43°9 | Patagonians 101 | 106 | 10-6 
Turks 18 | 47:1 = Fuegians eb Sa eto O: Ore LO: 
Merovingians 40 | 46-4 | 42°83 | F ranks and Bur, cundians 30 | 10°6 | 10°5 
Neolithic Europeans 240 | 46-0 | 42-1 | Mediterranean Race 32 | 10°6 | 10°6 
Fuegians ... Boe 12 | 45:8 | 42°6 | Ancient Mexicans 22 | 10°5 | 105 
Eskimo ..| 13 | 45°7 | 44:0 | Mediaeval French 183 | 10° | 10°5 
Phoenicians and Carthas 16 | 45-5 | 41-8 Modern French 69 | 10:5 | 10-4 
ginians Modern Germans 1810-5 10:5 
Polynesians ie 18 | 45°5 | 42-4 | Ancient Equatorial Indians| 126 | 10:5 | 10-4 
Berbers and Guanches 94 | 45°5 | 42-7 | Europeans, Bronze Age.. 46 | 104 | 10-4 
Negroes of Guinea 16 | 45°5 | — | Basques .; 85] 104 |) — 
Japanese ... 92 | 45-5 | 41-7 | Phoenicians and Cartha- : 
Chinese 6 | 45:3 | 44-1 ginians j LO alee 
Huropeans, Bronze Age . 46 | 45:3 | 39:9 | Merovingians / — | 10-4 — 
Aino : 8 | 45:2 | 40°6 | Aino a ba 8 104 110-3 
Laplanders 6 | 44:7 | — | Indo-Chinese Pate 10-3 Wy 10:2 
Negroes (? locus) 48 | 44:5 | 41:1 | Indonesians ¥ 14 | 10-3 | 10:3 
Basques : 35 | 44:5 — | Ancient Venezuelians 43 | 10:3 | 10:3 
Canary Islanders 287 | 44:3 | 40°5 | Neolithic Europeans 240 | 10°3 | 10-3 
Ancient Mexicans 22 | 44:3 | 41:1 | Californian Indians ; 122 | 10:2 | 10-2 
Indonesians 14 | 44:3 | 42-4 | Malays Lee LO a Os 
Mozambique 13 | 44:3 | 41:3 | Polynesians ae Pecloe Osta 1 Oe 
Peruvians : 75 | 44:1 | 41:5 | Berbers and Guanches Bes he LOL OE AL OrT 
Ancient Venezuelians 43 | 44:1 | 41:0 | Ancient Egyptians | 222-1 10-0 | -10°0 
Ancient Egyptians 22 | 44:0 | 42°5 | Negroes of Guinea ee Le LOO -- 
Melanesians 80 | 43°7 | 40:5 | Fossil Grimaldi Negroes* 3} — 10-0 
Indo-Chinese 16 | 43°5 | 42:2 | Negritos ... wad 42 9°9 9:8 
Ancient Bolivians 51 | 43°5 | 39:5 | Negroes (?/ocws) 48 9°9 9°8 
Californian Indians 122 | 43-2 | 40-1 | Mozambique 13 9°8 9°8 
Veddahs . 2 | 43:0 | — | Canary Islanders 287 9°9 98 
Malays... 118 | 42-9 | 39:1 | Melanesians 80 9°8 oe 
Ancient Equatorial Indians 126 | 42:9 | 39:1 | Veddahs ... 2 97 | — 
Congolese : ... | 20 | 42°8 | 38:6 | Hindoos 18 on oT 
Hindoos . sis ...| 18} 40-7 | 40-1 | Congolese... 20 |. 9:5 9:5 


* As to the Grimaldi type see our Chapter X. 


Jemale femora are deposited. 


We do not know where these three apparently all 
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First with regard to the absolute size of head : 


Femora with Vertical Diameters of Head. 


Over 50 mm. are hyperdolichocratic, 
Between 47°0 and 50 mm. are dolichocratic, 
Between 45:0 and 47:0 mm. are mesocratic, 
Between 43°0 and 45°0 mm. are brachycratic, 
Below 43°'0 mm. are hypobrachycratic. 


Primogenial Man falls into the first class; transition to the dolichocratic may be 
found in the Galley Hill femur, to which group belong prehistoric, early historic and 
most modern Europeans. ‘Transition to the mesocratic group may be found in our 
17th century Londoners ; in this group are found also the Eskimo, Fuegians, Guanches 
and chief Asiatics as well. American Indians and most of the Negroes tend to be 
brachyeratic, passing, however, into both mesocratic and hypobrachyeratic classes. 
Malays, Veddahs and according to the longer series Hindoos are hypobrachycratic. 
It is noteworthy that the Negritos (possibly also the Grimaldi negroid femora, if really 
female) are differentiated from the Negroes of Africa and are dolichocratic. In the 
same group also are to be found the Patagonians widely separated from the rest of 
the South Americans. The Australians verge on and the Andamans show marked 
hypobrachycracy, to which class belong all the anthropoids (except the gorilla) and 
the lesser apes. 

Secondly with regard to the size of the femoral head relative to the maximum 
length : 

Femora with Capital Ratio. 


Over 11°5 mm. are hyperdolichocephalic, 
Between 10°5 and 11°5 mm. are dolichocephalic, 
Between 10:0 and 10°5 mm. are mesocephalie, 
Between 9°5 and 10 mm. are brachycephalie, 
Below 9°5 mm. are hypobrachycephalie. 


Again we see Primogenial Man of the Neanderthal Type in the highest class. He 
had not only an absolutely large femoral head, but he had a short femoral length. 
Galley Hill Man suggests again a transitional form. Cromagnon is merely dolicho- 
cephalic; although high up in the class, it is surpassed by Laplanders and Japanese 
and equalled by the Chinese. In fact the big head of the Cromagnon Type was 
accompanied by an all round big femur. Patagonians, Fuegians, Eskimo, some of 
the South American Indians and Parsons’ Rothwell English (doubtful?) are also 
dolichocephalic as to femur. At the bottom of the class and passing into the meso- 
cephalic are most modern European races, and many of their historic and pre-historic 
forerunners. Aino, Indo-Chinese, Malays, and Polynesians and Maori are found 
towards the bottom of the mesocephalic group, where the Negroes, Negritos and 
Grimaldi negroid fossil bones form a transition group to the brachycephalic category 
which contains Veddahs, Andamans, and Hindoos also.. The only truly hypo- 
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brachycephalic race being found in the Australians, who herein approach lesser apes 
and Lemuroids, which belong to this group. 

It will be seen that in the analysis of the femoral head made on the basis of these 
characters there is no resemblance of the Australian femur to that of Primogenial Man 
nor indeed of the latter to any primitive type of modern man. The European stands, 
if at much distance from the former, between the two. Absolutely the same point is 
brought out if we consider the Capito-bicondylar Index ; here there is very little 
difference between Neanderthal Man and the modern European, but both stand 
markedly apart from Negro, Fuegian, Maori, Australian and Andaman, in whose 
femora the distal epiphysis is large as compared to the size of the femoral head. 


(ii) Heap-Bust Rarro. 


We may take as our last relative measure of the femoral head its relation to the 
size of the bust’ as a whole, z.e. the Head-Bust Ratio which is defined as 100 Vertical 
Diameter of Head divided by the Bust or Capito-collar Axis. 

Here again the accompanying table shows marked evidence of the want of an 
evolutionary serial order for Man. Primogenial Man of the Neanderthal Type, with 
whose femur is associated in this as in several other features the Galley Hill femur, heads 
the list. In Primogenial Man of the Neanderthal Type the diameter of the head is 
something like 72°/, of the bust length. In modern European man it is only 61 °/,. 
The Cromagnon Type is intermediate, about 64°/,, which is a value much that of 
modern Asiatics. Mediaeval and prehistoric Europeans lie between the Cromagnon 
and modern values. At the bottom of the series lie various “fringe” races, Lap- 
landers, Basques and Veddahs; still lower below the human series lie the apes, 
although the Gibbon and Orang cross the lowest values of the human series. Again 
we cannot emphasise any obvious evolutionary order— Modern Man separates the apes 
from Primogenial Man and forms indeed by his range of values an almost continuous 
series from the one to the other. 

Now if we examine the table from the standpoint of broad primate groups we 
have for the means : 


Lemuroidea, mean of 6 genera end Osis 
Cebidae, mean of 8 genera ee OO SL 
Simiadae, mean of 5 genera wo 47 0:04 
Sumunae, mean of 4 genera 59°48 
Primogenial Man, Neanderthal Type 72-7 
ys » Galley Hill RamOS So 
op , Cromagnon Type 64:2 
Recent Man, mean of 33 Races... 62°36. 


If we suppose the mean of each group to be nearest its primitive form, then Tarsius 

(76°35) is nearest to that form, and it has spread out to the Chiromyrdae and 

Lorisinae on the one hand with large heads relative to the busts and to the Indrisinae 

and Lemurinae on the other with small heads relative to the busts. In the Cebidae 
K. P. ; 45 
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regarding the Head-Bust Ratio only the primitive form lies between Brachyurus (67°35) 
and Pithecia (65°25) and the development has been to the Hapalinae with relatively 
large heads on the one hand and to Ateles with a relatively small head (55°9) on the 


Homo aurignacensis (Hauserr)| 59-4 ( 
— 


other. In this extreme Head-Bust Ratio we must compare Dryopithecus rhenanus 
Taste XXXII. Table of the Head-Bust Ratio=100 Vertical 
Diameter of Head/Bust Length. 
Head-Bust Ratio Head-Bust Ratio 
Race Race 
é g g g 
Chiromyrdae 84:1 (2) a betes English {74-7 (174)} {75:3 (126)} 
% Lorisinae 83°8 (6) = Portuguese ... {71-7 (134)} {71:3 ti 36)} 
2 Galaginae 78-0 (6)m Chinese 67:1 (6 
= Tarsiidae 76°35 (2) Malays 655 ais} 
8 Lemurinae 70-4 (18) 8 Turks a se 64:9 (18) 
| Indrisinae 67°75 (8) 2 Phoenicians and Cartha- 64:7 (16 
ginians y ey) 
Ni egritos 64:2 (42) 
Hapalinae =e 76-7 (16) 
Nyctipithecinae ... 74:0 (8). : ‘ 
2 Cebus 69-9 (33 % Cromagnon ... 64:2 (13) 
= pansy a pie’ (2) oe Patagonians... 63-9 (101) 
2 Pithecia ... 65-25 (2) Mel 63-8 *(80 
O Lagothrix 63-7 (2) & merece 636 fe 
Mycetes ... 62-35 (2) 4 ‘|| Polynesians sn ( 
roles 559 (4) Gauls and Gallo- Ronan a8 63°6 (78) 
Japanese 63°6 (92) 
Neolithic Swiss Dwarfs 63-5 (3) 
2 Cercopithecus ... 75-4 (8) 3 Franks, Burgundians eat 63:0 (70) 
| 3 Semnopithecus ... 735 (10) S Merovingians 
‘2 Macacus ... 70-0 (14) = Mediaeval French ... 63°5 (183) 
& Cynocephalus 66:8 (8) 3 Ancient Slavs 62:8 (43) 
2 Cercocebus 64:5 (4) 5 Indo-Chinese 62-7 (16 
Fuegians 62:4 (12 
= Bronze Age Europeans 62:3 (46) 
2 Gorilla ... 55°9 (51) + French Neolithics oie 61-9 (240) 
& Chimpanzee 59-6 (25) 3 Berbers and Guanches 61:7 (94) 
‘2 Orang-utan 605 (6) 3 Ancient Egyptians... 61:5 (22) 
# Gibbon ... 61-9 (24) s Negroes (Various) .. 61:5 (97) 
17th century Londoners 61:32 (411) 60:70 (306) 
Dryopithecus rhenanus 55°3 (1) aa ie an ae 5 
bene So nin Behe 
ithecanthropus erectus 60°8 (1) ee eee ee 60-9 (18) 
Modern French 60°8 (69) 
Spy ..- ae 73:2 (1) > Australians (Pearson) 60°6 C) ee ae (2) 
Neanderthal 4, ss7(1)R sg Eskimo 60-4 
La Chapelle-aux-Saints 62°5(1) S 6 & || Canary Islanders 60°3 (87) 
Galley Hill .. 68°3 (1 me a Laplanders ... 60-2 (6) 
Homo mousteriensis (Hauseri) | 71:2 ti eS Basques 59-9 (35) 
1) s4 Veddahs 57-9 ' (2) 


author who has measured the length of the Capito-collar Axis or Bust as we have done. 


N.B. In this Table we have had chiefly to depend on Rodriguez’s measurements, as he is the only 


Parsons for the 


Rothwell English, and Tamagnini and de Campos for the Portuguese, who have followed him, are dealing 
with a wholly different bust length. 
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(55°3) and not the Gibbon (61°9) with Ateles. In the Svminae it is the Chimpanzee 
(59°6) which approaches closest to the Anthropoid mean, and after that the Orang. 
The extreme developments are on the one side the Gorilla (55:9) and on the other 
the Gibbon (61°9). This result is only reached, however, by pooling a large number 
of measurements from various sources, and we prefer our own results which give for 
Gorilla 60°1 and for Gibbon 58:2, thus inverting the above order and placing the 
Gibbon nearer, as we think it should be, to Dryopithecus rhenanus. There is probably 
not much difference in the Anthropoids for the Head-Bust Ratio. Turning to Man 
we see that for Recent Man the mean is almost exactly that of the Fuegians (62°4), 
which may be suggested therefore as the primitive type, the protoneoteric type. 
From this the evolution has been to the relatively small heads of the Basques on one 
side and to the relatively large heads of the Chinese and Malays on the other. 
Primogenial Man is by no means easy to fit into the general scheme. Galley Hill is 
here as in a number of other characters intermediate between Neanderthal and Cro- 
magnon, and the series Neanderthal Type, Galley Hill, Cromagnon Type, Recent 
Man is a very satisfactory one. But Neanderthal stands at the opposite extreme to 
the Anthropoids. The succession: Lemuroidea, Simiadae, Simiunae is quite good, 
but Primogenial Man carries us back to something between Simiinae and Simiadae 
if not in the case of the Neanderthal Type to something between the latter and the 
Lemuroids. It is another case of the scission of the primates or the reversion of 
Recent Man from Primogenial Man to more apelike proportions. 


(iv) Ropusticiry AND Evureticiry or THE FEMORAL HEAD. 


(a) The Robusticity of the Head is measured by the ratio of the sum of the 
vertical and horizontal diameters of the head to the oblique length, this ratio as usual 
being multiplied by 100. The accompanying table summarised in the splloming means 
indicates a marked serial order of development : 


Lemuroidea (42 femora) Peay th'62 
Cebidae (42 femora) ... eee G86 
Simiadae (44 femora) .. Ngee 
Greater Anthropoids (3 vabn ara) 24°87 
Neanderthal Type Man nee. 2.0°0 
Galley Hill Man ae ah, OY 
Cromagnon Type Man ge ALi 79 
Rene Man (71 racial ercupel 20°72 
17th century Londoners ee 20 GOs 
To these we may add for comparison: 
Dryopithecus rhenanus Bah Gry 
Gibbon ... ve a ian 16°83 
Aiteles sa eet : ined G7: 


These results can leave no doubt in our mind that se Greater Anthropoids are closer 
by far in this character to Primogenial Man than the Gibbons, fossil or recent. 
45—2 


356 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


Indeed the femur alone would provide small evidence that the gibbon is properly 
included in the Simnae. We have indeed repeatedly to leave him on one side in 
taking averages for this group. His nearest resemblance lies in this as in a variety 
of other characters to Ateles. This may be due to the development enforced by a 
common method of life, but it also suggests that the ancestor of the gibbon is rather 
to be sought in a common ancestor of Cebidae and Simiadae than in a common 
ancestor of Simiadae and Simunae. It is certainly difficult to believe that the 
troglodytic femur of Primogenial. Man—and we may almost give that of Recent Man 
the same title—should have sprung from a gibbon-like rather than a chimpanzee-like 
ancestor. As is so frequently the case the Neanderthal Type overshot the mark, and 
we have a descent possibly through a Galley Hill Type, almost certainly through the 
Cromagnon Type to the less but still great robusticity of Recent Man, for whom our 
17th century Londoners will stand very well as type. 

The highest robusticity in Recent Man is exhibited by the Oriental Type of the 
Asiatics and by certain fringe races. Modern European races follow; they seem to 
be more robust than their prehistoric and mediaeval forbears. Lastly we have modern 
primitive races from Polynesians and Maori to Veddahs, Australians and Andamans 
at the extreme. In this character as in several others the relation which has been 
suggested between Australian and Primogenial Man of Type I certainly finds no 
justification. We may classify for this rather important femoral index as follows : 


Hypereurostic: all values 24 and above, 
Macroeurostic: all values 21°5 and under 24, 
Mesoeurostic: all values 20°5 and under 21°5, 
Microeurostic: all values 19°5 and under 20°5, 
Hypoeurostic: all values under 19°5. 


Only the Greater Anthropoids and Primogenial Man provide hypereurostic races ; 
macroeurostic are Lapps, Eskimos and Fuegians, Japanese and Chinese. Modern and 
Ancient Europeans are chiefly mesoeurostic ; Malays, Polynesians, Melanesians, Maori 
and Negroes are microeurostic, while the hypoeurostic class embraces Veddahs, 
Australians and Andamans. Thus the most primitive of existing races have—con- 
trary, perhaps, to expectation—the least robust femora. 


(b) The Ellipticity of the Head is measured by 100 x the ratio of Horizontal 
to Vertical Diameter of Head. Here the summary of means gives us: 


Lemuroidea (42 femora)  ...  102°27 
Cebidae (42 femora) ... oe tL OU ee 
Simiadae (44 femora) A) SEs 
Dryopithecus rhenanus (1) ... 99°6 


Simiunae (including Gibbon) 100°03 
Neanderthal Type (6) <oe ae 
Cromagnon Type (18) =o Je LOO 
Recent Man (47 racial groups) 99°35 
17th century Londoners... 990. 
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Here the evolutionary drift from Lemuroids to Recent Man appears to have been 
from a vertical diameter relatively less than the horizontal to one relatively greater. 
The Simunae make an apparent exception, which is supported by the fossil Gibbon, 
but Neanderthal Type carries on the decrease in the index, and, as so frequently 
occurs, appears to overshoot the mark, and there is a return towards the apelike in 
the Cromagnon and Recent Man femora. It is, perhaps, worth remarking that Tarsus 
has the least and Primogenial Man the greatest robusticity, that Tarsius has the 
greatest index of ellipticity of the head and Primogenial Man (Neanderthal Type) 
the least! If we suppose Tarsius on the direct line of man’s ascent, then these 
femoral features alone compel us to insert troglodyte ancestors. 

It would thus seem that the perfection of the head as a Hooke joint is less in 
modern Europeans than in the apes and in Primogenial Man. Except in certain “fringe” 
. races—Maori, Eskimo and Aino—the vertical diameter always appears to be greater 
than the horizontal. But the ellipticity is less for modern primitive than it is for 
modern civilised races, Polynesians, Malays, Negroes and American Indians having 
small ellipticity. As we have previously stated, however, far larger records and 
probably greater standardisation and accuracy of measurement are necessary before 
ellipticity of femoral head can be given much weight as a racial character. 


(v) Caprro-cottark Axis on Bust LENGTH. 


It is difficult to find comparatives for our capito-collar axis, z.e. length from | 
centre of head to coaxial point. A good many writers measure from centre of head 
to the spiral line. The difficulty of this measurement is great. In the first place it 
has relation only to the anterior face, and a good measurement of the bust should be 
free of aspect ; in the next place the spiral line is an area and for any useful measure- 
ment some definition is required of how this area is to be reduced to a line; lastly a 
length must be from one point to a second point, and not to a line, unless we have 
again a clear definition of how to fix a point in that line. It will not do to say that 
point where the axis of the neck meets the spiral for then the axis of the neck needs 
definition and, further, that axis does not meet the spiral line. We are quite aware 
that our capito-collar axis appears to exceed the epiphysis and to encroach on the 
diaphysis. But this is to some extent the result of regarding the bone from the 
anterior face, and not the posterior; and it certainly does appeal to a point—the 
coaxial point—which can be determined with some degree of exactitude. It must be 
noted that the apparent neck is at least a centimetre longer on the posterior than the 
anterior face and that on this account the capito-collar axis is a better estimate of 
the length of neck and head than those who consider the femur solely from its 
anterior face are likely to give it credit for being. Parsons’, and again Tamagnini and 
De Campos’, need to have 11 to 12 mm. added to their length of neck to render it 

' Bibl. 111, p. 241. 

* These Portuguese writers term the length of head and neck “‘Comprimento do colo,” which seems 


like Parsons’ ‘Length of the Neck” to exclude any name for the true length of the neck itself: see Bibl. 
118, p. 9, 10°, 
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comparable with our capito-collar axis. Warren obtained by appreciation of coaxial 
point first on anterior and then on posterior face and averaging his results values for 
neck + head in the prehistoric Egyptian or Naqada femora’. A longer list of racial 
values may be obtained by reconstruction from Rodriguez’s published results, and 
these we have used to the full as they appear most in accordance with our own 
measurements, although Rodriguez does not state very fully how the capito-collar 
length which must have been used to obtain his index was determined. We have 
added our own determinations of this length for the apes and Primogenial Man, thus 
providing the table on p. 361. 


Summarising this table as before we find : 
Length of Neck 
Length of Bust (Capito-collar Axis less 


(Capito-collar Axis) 34, Vertical Diameter of Head) 

Lemuroids ° aj. + <.4, 0 tele Meee 9 6°38 
Cebidae mt aa as ae os 17:07 55 see 11-54 
Simiadae op i: Ph bes ne 24-55 a ae 16:12 
Recent Gibbon te bd A ae 26°05 ae 1x 18°5 
Dryopithecus rhenanus ee Ae ac 43°4 ee ae, athe 
Greater Anthropoids :.. a a she 62°87 ep 33 44-10 
Neanderthal Type _... 30 Ee ae 75-0 aes _ 46:4 
Cromagnon Type oe o see oe 84-7 - an B7t0%, 
Recent Man ... ey ae ... g (46) 72°87, 9 (41) 67°14 $ 50-23, 2 46-07 
Recent Man (87 and 85 racial groups) $+ 97017 o4+9 48°27 
17th century Londoners ae ate 6 77-12, 9 67:89 6 53°7, 247-2 

FS 3 a As nee $4+92 73°12 $+ 9 50°88 


We see that this summary marks out exactly as each absolute length has done 
the steady increase in size up to the Greater Anthropoids. The Cebidae as usual move 
in development from a Lemuroid ancestry, in the same direction as the Simiadae but 
less markedly; they belong to an earlier stage than the Simzadae.. Then comes the 
great advance in size with Neanderthal Man, still more emphasised in Cromagnon 
from which point Recent Man has reverted to a more Neanderthal, if not a more ape- 
like size. Of Recent Man it is noteworthy that the longest busts and necks are to 
be found in the modern Europeans and their historic ancestors’. Absolutely short 
busts and necks in the Chinese, Melanesians and Malays. The Negroes followed by 
Eskimo and Fuegians appear to befor these characters nearest to type. As usual, 
however, beyond illustrating the broad line of development but little satisfaction can 
be obtained from absolute measurements. In this case they only evidence the necessity 
for a troglodyte rather than a hylobatie ancestry for Man. We turn then to the 
relative size of the bust. 


* Bibl. 77, pe foie. ; 
* This result would be shaken if we could place any trust in the fowr Australian femora in our 
own possession which give : 
Capito-collar Length ¢ 81:1 (2), 2 59-05 (2), 
Length of Neck ... 3 566 (2), ? 37°7 (2). 
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(vi) Primary AND Seconpary Bust Ratios. 


The Primary Bust Ratio is 100 x capito-collar length divided by the maximum 
length and the Secondary Bust Ratio replaces the maximum by the oblique length. 
These ratios are important, but it is almost impossible to obtain good comparative 
data. Rodriguez’s measurements are really the only results which can with profit be 
placed in the same table as our own. LEvangeli-Tramond* measures the “ Longeur 
du col” of French femora in 81 cases. He neither describes his method of measure- 
ment, nor states his units of measurement. Supposing that 8-4 in the column headed 
‘“‘Longeur du col” means 8°4 cms., we find from his tables : 


Length of Neck. 


3 (40) 89°18 mm. 2 (41) 74°54 mm. 
He further gives (p. 19) for mean length of femur : 
g 48°65 PPG) 0 sae 


We presume that these refer to the oblique length in ems. In this case the order of 
his Secondary Bust Ratio would be 
g 20°4 PLS: 

Such excessive values for the length of neck and the Bust Ratio are not to be found 
in any race of mankind. The Bust Ratio for the males approaches that of the gorilla, 
and for the females that of the orang-utan. Clearly he has not measured to the 
coaxial point and @ fortiort not to the spiral.line. Rodriguez gives for modern 
French $+ 17°27, which is in keeping with our $+$ 17°11 for 17th century 
Londoners. Again the difference between the sexes for both absolute and relative 
neck measurements as given by Evangeli-Tramond is very suspicious. The following 
table shows the sexual differences in the Bust Ratios obtained from the data of various 
authorities. 

It will be seen that Evangeli-Tramond and Parsons stand alone in their extreme 
emphasis of sexual difference in the Bust Ratio. The more reliable measurements do 
not show more than half a point, but Evangeli-Tramond has 1:7 and Parsons even 3:0 
sexual difference. We believe that this difference is not real, but arises from over- 
emphasis of the bust size, in particular of the size of the head in sexing’. 

It must not, however, be supposed that the following table gives true racial 
differences. We obtain the coaxial point by diagraphic methods, so we believe did 
Rodriguez and probably Antony and Rivet. Warren obtains it by appreciation, 
averaging for both anterior and posterior faces. Koganei measures to the trochanteric 
crest, Evangeli-Tramond has done something of an individual nature and gives no 
account of it. Tamagnini and de Campos appear to have used the spiral line, but 

1 Bibl. 65. 

2 The Portuguese data confirm our London data in making the value of the Bust Ratio greater on the 
left than on the right side. Parsons gets no uniformity of this kind, which makes us still further distrust 
his results for the femoral neck. 
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neither they nor Parsons state clearly what they have done. Accordingly for compara- 
tive purposes we have rejected all but Rodriguez’s data. 


does the sexes, using only the Secondary Bust Ratio. 


We have combined as he 
Probably Mollison for a few 


Maori femora and Schwerz for the neolithic Swiss Dwarfs may be safely included. 


TABLE XXXV. Primary and Secondary Bust Ratios. 


Primary Bust Ratio 


Secondary Bust Ratio 


than 05, in the Anthropoids and Man it may amount to ‘1 to °2. 


Group Authority 
ce g & g 
, Larsirdae Pearson & Bell | 7:55 (2) oe 4+ 59" Gye 6+? 
s Chiromyrdae 3 ee ey . 0°83 o(2)ie 3 
2 Galaginae ‘ 10:05 (6) = : 101 (6)= a 
= Indrisinae 5 106 (8) 10-6 ts) 8 + 
5 Lorisinae x 11-0 (6) i LTO (6)ie2 - 
Lemurinae 4 11:8 (18) ¥ 11-8 (18) : 
Nyctipithecinae Pearson & Bell | 10-7 (8) 6+ 2 10:7. 148) 6 +2 
Pithecia a 11:05 (2) | 11-05 (2). af 
2 Brachyurus m 11°15-=(2) = 5 112. (2) 9 
S Hapalinae 5 11-2 (16) i‘ Lor (16) P. 
2 Cebus ... re 127 (6) 8 4 127 (6) 4 3 
O Mycetes 5 14:25 (2) 8 - 14:25 (2) & + 
Ateles ... é 150 (4) 150 (4) ‘ 
Lagothria - 15:9 (2) " 15:95 (2) 5 
» Semnopithecus Pearson & Bell | 11:7 (10) & $+ LI%e (10) 8 $+ 9 
& Cercocebus 5 119 (4)a 7 120 (4)a 93 
2 Cercopithecus ; 12-18 - 1271 (8) a 3 
.£ Cynocephalus i. 14:0 (8) 3 i. 14:0 (8) 8 + 
2 Macacus hs ‘14:3 (14) 5 . 14:3 (14) + 
» Gibbon -.. | Pearson & Bell | 13:4 i aa $+92 13°4 eit 2% 6+2 
= Dryopithecus rhenanus As Pelle Leen (al pe zd @ Oe © 15:2 (1) S = 6 or 2 
-= Chimpanzee ... a 19°85 (2)) ga = 20:05 (2)) go — 
2 Orang-utan rf 20:6 ct 5° ¢ +9 20:7 ch 82 Cate 
2 Gorilla ‘ 92:8 (4) 2R | 291 (3) | 22-85 (4) BH | 223 (3) 
17th century Londoners | Pearson & Bell | 17-24 (427) 16°66 (326) | 17°35 (405 16-78 (305) 
Paltacalo Indians Antony & Rivet| 17-93 (60) 17°37 (47) | 18:13 (60) 17°61 (47) 
Australians ee Pearson & Bell | 17:95 (2) 14:75 (2) | 18:25 (2) 149 (2) 
Naqada Egyptians Warren 15:90 (45) 15-40 (87) | 16:02 (45) 15:55 (87) 
Portuguese pices a 14-42 (134) 13-90 (126) | 14:53 (134) 14°10 (126) 
Japanese ... Koganei 16°81 (20) 16°32 (20) -— — 
Aino 16°65 (42) 16-22 (24) = i 
Evangeli- : 
French (Modern) ee at in a 20:43 (40) 18°78 (41) 
| Rothwell English Parsons 16°57 (160) 13°50 (102) | 16°69 (160). 13°58 (102) 


A comparison of our values for Primary and Secondary Indices suffices to 
demonstrate that it is quite idle to take both. 
to settle which they will take, so that future investigators may be saved from the 
labour of taking both. The difference in the Lemuroids and monkeys is never greater 


It only remains for femoralogists 


Such differences 


TABLE XXXV bis. 


PART I. THE FEMUR 


Table of the Secondary Bust Ratio = 100 


365 


Capito-collar Length 
Oblique Length 


Value Value 
Race No, (+2) Race No (¢ +9) 
2 Gorilla 46 22°9) <2 || Recent Man (continued): 
.§ Orang-utan 6 20°7+ S || Gauls and Romano-Gauls ...| 78 17-03 
‘3 Chimpanzee ... 25 SO 1) Ainomes 8 17-01 
wm Gibbon 24 13°6 Maori 5 17-01 
Turks : 18 16:97 
Pithecanthropus erectus 1 16-4 Bronze Age Europeans 46 16-82 
z Veddahs 2 16°79 
E 1a: a Merovingians 40 16°76 
= ane real i Pi Franks and Burgundians 30 16°75 
aah, ‘ Neolithic Europeans 240 | 16:74 
= Homo mousteriensis (I: auseri) 1 ye P : 
a ; atagonians.. 101 16°66 
& Galley Hill 1 17°5 : 
3 Berbers and Guanches 94 16°48 
= Homo ie Peder (H wusers) 1 16°3 Thds Oliness 16 16-48 
Ay ONS Ki : — Canary Islanders 287 16°46 
135 Ancient Egyptians .. 22 16°41 
Cromagnon 13 16-98 Clitneas ai 6 16-40 
Negroes (1 locus) 48 16:28 
Laplanders 6 18-56 Phoeniciansand Carthaginians 16 16-08 
Basques 35 | 17-42 || Neolithic Swiss Dwarfs ...| 4 | 16-03 
Japanese 92 17:41 New Guinea Negroes 16 16-00 
a¢ Modern Germans 18 17°36 Hindoos 18 15:97 
S Mediterranean Race... 32 17°33 Polynesians .. 18 15-95 
+ Hskimo 13 17°28 Indonesians .. 14 15-84 
& Modern French 69 17-27 Mozambique Negro oes 13 15-79 
S Mediaeval French 183 LEV Malays 118 15-54 
4 Ancient Indians of Equatorial ; Congolese 20 15:49 
452 rut : 
and South America N egritos 42 15:43 
17th century Londoners | 753 Dive Melanesians... 80 15-40 
Ancient Slavs : 43 | 17:06 
| — af 


* Rodriguez gives a value 19°9 for Man of Spy. 


photographs or cast. 


occurring in practice make no sensible changes in the racial order. 


our results as before we find!: 


Lemuroids 

Cebidae.. 

Sine dies 

Gibbons, fossil and sebeat 
Greater Anthropoids - 
Neanderthal Type (6) ... 
Galley Hill zs 
Cromagnon Type (18) ... 
Recent Man (88 racial groups) 
17th century Londoners 


10°16 
12°76 
12°84 
14°13 
20°83 
Lice 

1755 

16°98 
16°62 


RL 


This does not seem to us in accordance with the 


Summarising 


‘We see from these results that the relative size of the bust increased from the Lemuroids 


right up to the Greater Anthropoids. 


The practical equality of the indices of Cebidae 


* We may note that for the relative bust length the type is given by the Galaginae for the Lemuroids, 
by Cebus for the Cebidae, by Cercopithecus for the Simiadae and by the Orang for the Simiinae. 


366 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


and Simiadae suggests that the proportionate value of the bust was fixed before the 
separation of Old and New World monkeys. Man lies between Gibbon and Chim- 
panzee, being considerably nearer to the latter—another argument in favour of the 
femur of the protsimio-human being troglodytic. From the Neanderthal Type, how- 
ever, there is a considerable fall through Galley Hill and Cromagnon to the mean of | 
Recent Man (16°62). Pithecanthropus erectus is as usual purely human, in fact in 
the same group as the Chinese. The Laplanders possess the relatively longest bust ; 
the shortest busts are those of the negroid races. We may divide all femora into five 
classes according to the value of their bust ratio, namely : 


Hyperdolicho-auchenic above 17°60 


Dolicho-auchenic ... 17°60 to 16°90 
Meso-auchenic Leper liber ca 8 ci At 
Brachy-auchenic ... 16°20 to 15:50 


Hypobrachy-auchenic below 15°50. 
The hyperdolicho-auchenic class contains the Greater Anthropoids, Neanderthal Man 
and of Recent Man only the Laplanders. The dolicho-auchenic class contains a large 
portion of modern Europeans but also the Japanese, Aino, and Maori and American 
Indians. The meso-auchenic class the early historic and prehistoric Europeans, the 
Patagonians and Chinese. The brachy-auchenic class the bulk of the Negroes, the 
Malays and Polynesians, while the hypobrachy-auchenic class contains the remainder 
of the Negroes and the Melanesians as well as the Gibbons and Lesser Apes. It will 
be seen that the divisions by no means correspond to well-marked racial distinctions, 


and it seems possible that this character may have been largely adapted to local 
conditions. 


(vii) Tae CoLtar (on CervicaL ANGLE). 


We believe that with the existing absence of standardisation in the determina- 
tion of the collar angle it is almost idle to exhibit the results obtained by different 
authorities in a single table. There appear to us grave objections to the determination 
of the coaxial poit by the use only of the anterior face. Warren endeavoured to 
surmount this difficulty by considering the coaxial point on both faces. We believe 
that the collar angle found by appreciation of the capito-collar axis on either face, 
whether by use of threads or not, is subject to very great personal equation. The 
method we have used for the 17th century London femora, for the ape femora and the 
casts of the primogenial femora is a straightforward if laborious one, and admits of 
little personal equation. It is essentially the same as a dioptical one—the plane of 
projection being the standard vertical plane. Hence our method should agree with 
dioptical processes provided the axes of shaft and neck are selected in the same 
manner. It will be remembered that we do this by (a) the selection of two points, 
i.e. (1) the centre of the head (which must be determined by a tape measure and not 
taken “‘just above the fovea”), and (ii) the mid-trochlear point, and (b) the selection 
of two diameters, (i) the minimum vertical diameter of the neck, and (ii) the transverse 
platymeric diameter. The use of this projection method may raise 10° the angle 
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obtained by the double aspect method. That is to say the change covers the entire 
racial variation in man or in the apes! After some consideration of the matter we 
have found that the projection method is very roughly about 4° in excess of the 
anterior face appreciation. We say very roughly because so much depends in the 
latter method on personal equation. Even if such a correction be reasonable we are 
in many cases quite unable to discover what method an osteologist has actually used 
for his determinations. Many seem to have approached the point without any 
apparent sense of the gruesome difficulties by which it is surrounded. 

In order that the reader may not think we are exaggerating the present state of 
chaos in this important matter, let us look at a few results. Prochownick’ (who, by 
the by, only appears to read his angles to the nearest 5° !) gives the collar angle for 
Australians as 119°0°. This places them about the bottom of the racial scale, and 
appears a not unreasonable position. Lustig’—almost as an aside, and without state- 
ment as to method used or as to the number dealt with—says that the collar angle of 
Australians is 130°, thus removing the Australians to about the top of the human 
scale! Martin in his table of this angle* reproduces Lustig and overlooks Prochow- 
nick and quite probably 130° will pass for years as the collar angle of the Australian 
femur! Now both our authorities may be in error, or both may be right if they have 
used one the double appreciation and the other a dioptical projection‘ But we 
ask what progress can be made in interracial anthropometry until we have greater 
standardisation, greater appreciation of the real difficulties of our task, and a more 
detailed statement of methods? Such obscurities are not only attached to cases in 
which the data are sparse. Many writers have dealt with the collar angle’ of the 
modern French femur. Taking the French male we find the following values : 


Evangeli-Tramond _... saa LS 
Bertaux 0 sv shat LB: 
Rodriguez a vas oa LSGr 
Charpy... SH Re me Nye 
Rodet ... at ae so ASG 


Similar results can be provided for the German tribes. Mikulicz gives Modern 
Viennese 127°; this agrees with Rodriguez's Modern “Germans” 127° and Bumiiller’s 
Modern Bavarians 127°, but differs hopelessly from Langer’s Modern ‘“‘ Germans” 130° 
or Martin’s Modern German Swiss 133°. We believe that the difference here ex- 
hibited is simply the result of an anterior face appreciation, and the use of what 


1 Bibl, 43. 

2 Korrespondenz-Blatt fiir Anthropologie, Jahrgang xutv. 8. 115, 1913. 3 Bibl. 111 bis, S. 1028. 

4 There is another solution suggested by the four Australian femora in the Biometric Laboratory 
which give ¢ 120°:15 (2), 2 136°:25 (2), ve. that there is among the Australian aborigines a marked sex 
difference, and that Prochownick had chiefly male and Lustig female bones. Lustig gives the trochanteric 
lengths, however, of 11 Australian femora (/.c. S. 114) of which the mean value is 418-5. If these femora 
are what he obtained his 130° from, such a mean would be rather male than female. On the other hand 
the mean proximal breadth of his material, 80°6, is very female unless his character be measured very 
differently from ours. We find ¢ 104:8(2)and ? 87:25 (2). Against such a difference of measurement must 
be put that his mean for Neanderthal Type is 102-4 (5) while ours is 102-0 (7)—well in accord. 
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probably amounts to the dioptical method. Mbollison’s Ancient Persians (135°) and 
Maori (180°) are probably high for the same reason. On the other hand Rodriguez's 
long series of racial results are inter-comparable, and it would appear that Veddahs, 
Melanesians and Negritos have really a high collar angle; Fuegians, prehistoric 
American Indians and Guanches a low one like the Australians. Our own results 
indicate that Primogenial Man had a low collar angle and if Prochownick be correct 
the Australians resemble him in this respect while differing from him in so many 
other femoral characters. Modern Man has a mediocre collar angle, primitive races 
as a rule being one or other extreme. ‘This scission of the low races by the high, 
which occurs in various femoral characters, cannot be disregarded, but it would be 
unwise at present to pursue its suggestiveness until at least standardised data are 
forthcoming. The anthropoids provide also a wide range—as wide as or indeed wider 
than in man—the gorilla at one end and the orang-utan at the other. Primogenial 
Man has a gorilloid collar angle, the Veddahs, Melanesians and Negritos follow the 
orang. In this respect there is hardly the marked distinction between Neanderthal 
Man and Homo aurignacensis that Klaatsch’s analogy’ (Neanderthal to gorilla and 
orang to Homo aurignacensis) demands. Pithecanthropus erectus and Galley Hill have 
modern values, while the Cromagnon Type-—to judge by Rodriguez’s value (126°0) 
shows in this respect no differentiation from the modern European. 

As we have stated, all comparisons are probably premature until we have definite 
standardisation, but even with the material as it stands it may be doubted whether a 
narrowly limited range of collar angle is closely associated with a particular species 
following a definite mode of progression or habit of life. Thus we have: 


Primogenial Man, Neanderthal Type 115°:0 


Gorilla Ae ; 119°°8 
Caroline Islanders... TC LOO. Ss 
Tigress” — ae a ATO SO 
Fuegians oe re a Le 65 
Gibbon a2 ace = OAS 2G 
Deer’... a Seat se sect GLO a0) 
Modern English? _... hs ee Ga) 
Ags es. ae ae ea3 a eye Ti) 
Negroes “ur Pe c sande vesd 
Chimpanzee ... ch oy Ja aeeat 
Japanese... oe si Pee eral 
Puma’? oe aS FF, eh L280 
Malays te ye Se sig aL 29 is) 
Negritos 99. No ng Ra Res oe 
Orangutans eee ee 14 al oneD 


a table which must give us “furiously to think,” if we maintain both the accuracy of 
the measurements, and the evolutionary importance of the collar angle ! 


? Bibl. 102 ter. > Walmsley, Bibl. 113. 
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If we confine our attention purely to results of our own determination we have: 


Lemuroids (42) fs pee 114-04 
Cebidae (42)... a eee ol 17 
Simiadae (44)... ann el St 
Dryopithecus rhenanus (1) .... 125°°5 
vaisttarg 74 ee sf eel LA 5 
Greater Anthropoids: Gorilla (7) 114°°3 
Chimpanzee (2) | ne 252-9 
Orang-utan (5) = 138°°7 
Neanderthal Type (6) feel oO 
Galley Hill (1) ee pee) TAD 
Cromagnon Type (5) ... 1260 
Grimaldi Type (2)... 128°°0 


17th century Londoners (805) 130°°2 

This summary shows that the collar angle increased from the Lemuroids to Aine 
Greater Anthropoids, the Cebidae, however, advancing further than the Simiadae. 
The Recent Gibbon appears to have dropped on the fossil Dryopithecus, although 
24 Gibbon collar angles collected from various sources and so determined probably by 
a variety of methods give nearly 124°, and correspond more closely with Dryopithecus. 
There comes the usual sudden drop with Neanderthal Man, followed by a rise through 
the later forms of Primogenial Man to Recent Man, whose collar angle has a value 
slightly on the gorilla side of the Chimpanzee, 7.e. is troglodytic and not hylobatic. 
For the Lemuroids and Cebidae, we have again the Galaginae and Cebus respectively 
as types for this character. For the Simiadae we have, what is very exceptional, 
Cynocephalus, and for the Siminae the very usual Chimpanzee. 

Amid all the difficulties of the general table certain points appear to emerge 
_ clearly, namely : 

(i) There are no significant differences in collar angle between modern European 
races. 

(ii) There are no significant differences between modern Europeans and early 
historical Europeans. 

(i) There are no significant differences between early historical Europeans and 
neolithic European man’. 

But on the other hand: 

(iv) There are marked differences between European palaeolithic and neolithic 
man. : 

(v) There are marked differences between the Australian, Pacific and American 
races and European races. 

(vi) The African negro (127°"1) shows no significant difference from the European 
white. (This is confirmed by Manouvrier’s value (126°'8) for the collar angle of the 
negro.) 

1 Kuhff’s measurements on small series are out of serial order, we believe, owing to personal 
equation. They are 4° to 5° below those of Rodriguez for similar groups. 
if, 1 AT 
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(vii) The Negro of Africa differs, however, from the Melanesians and Negritos, 
who have the most extreme collar angle hitherto recorded’. 7 

What is chietly needed at the present time is a remeasurement of several sets af 
Rodriguez’s series by the projection method 1 in order to determine what correction is 
needful for comparative purposes. 

We now turn to other features of the collar angle. Hirsch’ without a really 
adequate amount of data has asserted that there is a relation between the size of 
the collar angle and (i) the shape of the cross-section of the neck, and (11) the shape 
of the cross-section of the shaft in the subtrochanteric region. We have tested this 
by correlating the collar angle in our 17th century Londoners with (i) the primary 
index of the neck, and (ii) the platymeric index. We found the following values : 


3 - 
Correlation Coefficient 
R. L. R. L. 
(221) (227) (157) (180) 
Collar Angle and Index of Neck ... | +°016+ 045 | +°098+ 044 | +-248+-051 | + 319+ -045 
(230) (231) « (164) (183) 
Collar Angle and Platymeric Index | +-422+:037 | +°310+°040 | +-259+ 049 | + 456 + -039 


The numbers in brackets are those of the population dealt with. 


It will be seen that the collar angle is sensibly related to the shape of the shaft 
at the platymeric section—the rounder the shaft or the less the platymery the greater 
the collar angle. This probably only means that a low collar angle in man, involving 
the neck springing more horizontally from the shaft, increases the subtrochanteric 
transverse diameter and so reduces the platymeric index, 7.e. increases the platymery. 

In the case of the female there is a small but quite sensible correlation between 
a high collar angle and a high neck index. The relationship is hardly sensible for 
males, but as it is in both cases of the same sign as the fernales, we may assume it to 
exist in the male, although in reduced intensity. A high neck index means a relatively 
small diameter for the neck in the vertical plane, and consequently less resistance to 
bending moment. But with a high collar angle there will be greater thrust and less 
bending moment for the same body weight. Thus mechanically the relationship might 
be justified as.an economical use of the available material. 

The point if a small one seemed worth pursuing further ; in particular because a 
study of the anterior and posterior flattening of the femur in the trochanteric region 
in a long series of primates had convinced us that the platymeric index taken in the 
subtrochanteric region was a very partial measure of this flattening. Accordingly 
the correlations between the collar angle and both platymeric index and ellipticity of 
the neck were determined for 80 species of primates; these included eight races of 
man covering recent and primogenial types, Pithecanthropus erectus, two fossil apes, 


* The place as already stated of our 17th century Londoners, and of Martin, Mollison and Rodet’s 
results, is probably due to the use of a projection method. 
2 Bibl. 82, 8. 678—9. 
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five species of Anthropoids, 23 species of Old World apes, 20 species of New World 
apes and 22 Lemuroids. The following results were reached : 


Interspecial Constants for Primates. 


Platymeric Ellipticity 
Collar Angle Index of Neck 
Mean Sac Non Bor TAN as) 460 91:06 508 73°92 
Standard deviation ... nes (a 96 He 9:929 abs 8-265 


Correlation Coefficient of Collar Angle and Platymeric Index — +1701 +-0518 
Ellipticity of Neck + +2403 + -0512 


” ? PP ”? 


These results are of interest; the correlations are small but sensible. They 
indicate that throughout the primates there exists a small relationship between the 
shape and slope of the neck, the greater the angle the neck makes with the vertical 
the greater the ellipticity of the neck, z.e. the vertical diameter of the neck increases 
relatively to the horizontal diameter as the neck becomes more horizontal. On the 
other hand the interspecial correlation of collar angle and platymeric index does not 
confirm the intraspecial value as found for one race of man,—but is of negative sign, 
—a high collar angle being associated with a low platymeric index. In fact the high 
collar angles occur usually in Man and the Anthropoids, and occasionally in certain 
South American monkeys (e.g. Cebus, Chrysothiz, and Callithrix), and in certain 
Lemuroids (e.g. Potto and Loris gracilis), but in all these cases there is considerable 
platymery, while where the platymery is low or the platymeric index high, as in the 
Semnopithecidae and Cercopithecidae, the collar angle is relatively low. Even with 
the few Lemuroids (eg. Galago crassicaudatus and Chirogaleus) where a high 
platymeric index may be reached the collar angle is below the primate mean. Thus 
with the primates as a whole a rounded shaft in the subtrochanteric region is slightly 
associated with a horizontally tending neck—the reverse of what we find in the case 
of the human femur. 

A point which lies somewhat aside from our present topic, but which the reader 
may pardon if thrown out merely as a suggestion at this stage of our investigation, is 
this: The mean of the primate constants, if we suppose evolution to have spread out 
the members of this group in a fairly balanced manner, may roughly suggest the 
direction in which we might search for the primitive primate type. The following 
constants are interesting from this standpoint : 


Collar Platymeric | HEllipticity 
Angle Index of Neck 
‘* ° vA 
Homo sapiens* sa 127°°3 17°3 78:8 
Mean of Primates ... 117°°6 bet! 1D 
Lagothrix ... pei L180 94:3 76°9 
Tarsius spectrum... 109°-0 88°8 58:2 


* Mean for a large number of races of Recent Man. 


The values for Lagothrix are about as close to the primate values as any species 
we have come across, and in many respects its femur appears to us to be of a primitive 
type. It seems more reasonable to suggest that the higher primates have been evolved 
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from some such form as Lagothrix on their way from the Lemuroids, rather than to 
link them up with Tarsus directly, which may after all be a side track’. Be this as 
it may the last word on the evolutionary history of the primates will not, we believe, 
have been spoken—especially from the osteological side—until we know the inter- 
special means and correlations for a number of characters of various parts of the 
primate skeleton. 


(viii) InpDiIcEs or THE NECK. 


The two principal indices of the neck are (a) the Primary Index or Ellipticity of 
the Neck measured by 100 x the Ratio of the Minimum Horizontal Diameter to the 
Minimum Vertical Diameter of the Neck, and (b) the Secondary Index which is 
measured by 100 x Ratio of the Minimum Horizontal Diameter of the Neck to the 
Horizontal Diameter of the Head. Unfortunately we have not much data for either 
of these indices. 

Bertaux uses as his Index of the Neck 100 x Vertical Diameter/Horizontal 
Diameter, 7.c. the inverse of ours. Evangeli-Tramond also uses this inverse*. In the 
case of what we have called Bertaux’s Ist Series, his Série déterminée, 7.e. that in 
which sex, age and stature were known, we have inverted all his indices and taken 
their mean value. In this way we determined a correction to pass from the inverse 
of the mean to the mean of the inverses, and applied this correction to his other series, 
for which, however, we recalculated the means of his indices as we did not agree with 
them. It will be seen that thus modified his results for the French now agree closely 
with ours for the English. Our usual form of summary provides the following series 


for the Ellipticity of Neck : 


Lemuroids ... ae , se Aae teers 
Cebidae ... nA ae ae “ee are 
Simadae ... Sas ro ae Corum loar 0 
Greater Anthropoids se a mee eae: 
Recent Gibbon... ie te may prea 
Dryopithecus rhenanus ... of =e) a 
Neanderthal Type (6) _.... Bas MPa a nat 
Recent Man (mean 20 racial groups) ... 77°50 
17th century Londoners ... sae ako 


Now these results are somewhat noteworthy. The Cebzdae rise slightly on the 
Lemuroids, but from the Lemuroids through the Simiadae to the Greater Anthropoids 


* F. Wood-Jones: Arboreal Man, London, 1916, and The Problem of Man’s Ancestry, London, 1918. 


> We regret not being able to use Evangeli-Tramond’s results. We recalculated all the indices 
from his measurements as we had found inaccuracies and we thus obtained the results 


3 R. (30) 88:07 gL. (7) 79-98 9 R. (30) 83-19 2 L. (30) 86-37 
or $ (R. +L.) (37) 86-54 9 (R. +L.) (60) 84-72. 


These values, presumably for French, are incomparable with anything else in our table. His manner of 
measurement, not defined, must have been wholly different. 


375 


THE FEMUR 


RARTT 


‘ (91) ¢-08 woqqrg 2 
eZ (¢¢) SOL, ueyn-SuvgQ £. 
Salli) 4G-a2 sezuvdunyg 5 
snowy | #2 (tz) oc 1 ae PT HOn ae 
[lea pue uosawog | (Z) ¢%-FL (6) 8-49 es suerpeagsny (1) a 
P aes a SOABID) MOY WOdy 4sey) ii L-G8 io STUDUA YA SnodYypaohig” 
z ; (8) O€-€2 (1%) Leh ee ere puesuciqemg 
eyosytn-uuemyoy | (6) FOL (FZ) 10-FL | Seaerg Moy wosz saeanteg 
BUOY (¢) 00-FL 7" Q1QZOTT JO suoMTOT ‘a = (+) 1-08 8199000100) op 
qoy nung (Ze) G6-GL e sueLIvAeg . = (O01) 0-64 ""* snoayndowuay 5 
[Pq pue uosaveg | (0GE)Z6-91 (69F) 69-¢L stouopuoy Aimgueo 4917 See Ly “snowonyy & 
. (Zh) 9F-9L (solteg pug) you. Es 2 (8) GPL snyoydoooulig 
i (11) 0F-GL (6%) 96-92 "+ (soltog 4s]) Youerg || [eq pur uosiwwog | S (8) 0-BL "*- snaaypdoosay) 
xneqog (St) F9-L2 we "*  seyourny 
T[ouRz, Be 9-62 (0%) 8-62 osouso[og 
qoary puvduoquy | (ZG) 9¢-62 (€9) #6-08 sUvIpUT o[eorgyeg “s (z) ¢¢.98 sagook py 
& ~P ‘ 2 (F) 8-8) oir 50a S00 Saja 
xnvyog (1,1) 8-08 qouedy y[Npe-uo NN a & (2) G99 awpohotT a 
ToT NUN (ZI) S1-08 oe cy ‘ 5 (9) G29) sngag & 
XneLlog, (FE) PF-18 eee oe oa BOOUTS NT x SU (Cle eos i snunkyooug Be 
UME ETA BL (OT) 82-€8 * suerson ie bs AE PERO  moayng ® 
e == <1 9 vaeso "+ apupooygedygoh gy 
+2 [oq pue wosiveg (91) 99° ees anuypodn Fy 
— 5S Ge (Pe (.uasnn 7) sisuaonubiunn owozy || 
a oo, (1) 19-69 ¢3 THA Aare 
weg | © Si ((1) 9-84 “Teyytopuva Ny : 2 (9) 206 omursrlorT 
—_ =e (1) 40-Z8 ane > de “ = -(2)° 0.6) see + appuhmouyy i 
weg | oF (1) 6-26 (,uasnn pz) siswortapsnow wo Fy se B (8) #32 AUIS LL PUT E 
: i (81) G04 onuinuay & 
wm (9) 889 anupboyny Bs 
= i “  sngoawa sndowyzunoayqg || [Pd pur uosivog MZ) GT -8G ae ee IDPS LD J, 
b+P Cz b+?P 
Bye JO <o1n0g Agora y o0Bry %yBqi JO somnog Ayroyd yy ay aoByy 


(ee a Se. Ee eee 


‘yon jolowag fo somvondryg fo QR], 


TIAXXX @74vV 1, 


376 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


there is only a rise of 2 to 3 points in the mean values. If, however, we examine the 
genera in the individual families we find an extraordinary variation, so that the value of 
the index is almost a generic character. Femora of Tarsius, the Lemurs and the Lorisinae 
could be identified by this index alone; and the same is true of the Hapalinae, Cebus 
and Mycetes, or of Cercopithecus and Cercocebus. The ranges of the Lemuroids and 
Cebidae cover the whole range of Man, and that of the Simiadae at least the range 
of Recent Man. Even the Recent Gibbon which stands out so markedly from the 
nearly uniform values of the Greater Anthropoids finds its parallel in Ateles (78°8), 
and Mycetes exceeds Dryopithecus rhenanus. The high value of the latter suggests 
that the low value of the Greater Anthropoids may be a decline from a much higher 
value in their fossil ancestry. This would.support the somewhat doubtful high value 
in Neanderthal Man, and give the protsimio-human a rotund rather than elliptic 
form of neck. Without this support from the Eppelsheim femur we should have been 
inclined to discredit the Neanderthal Type high value, and supposed mean values for 
the ellipticity of the neck to have remained fairly constant from Sinmuadae to Recent 
Man. 

There is no very definite type for this character determinable for the Lemuroids, 
as our knowledge of the Aye-Aye is based solely on two femora. For the Cebidae 
the type lies between Brachyurus—only known to us by two femora of a young 
animal—and Cebus. Macacus is type for the Simiadae, and especially relying on our 
own measurements, the Chimpanzee for the Greater Anthropoids. Our value for the’ 
Chimpanzee is 77°3, in striking agreement with the mean of 20 racial groups of 
Recent Man, and emphasising again the troglodytic associations of the human femur. 

Primogenial Man, as we have already remarked, appears to be somewhat in- 
conclusive. Of the very doubtful Galley Hill value nothing can be said. The 
Neanderthal femur itself gives a result which is also surprisingly low, but the remain- 
ing femora of Neanderthal Type provide such high indices that the average of six is 
surprisingly high! Hence it is only probable, we cannot say certain, that the Greater 
Anthropoids are separated by Recent Man from Primogenial Man. Unfortunately we 
have no data for the Cromagnon Type. As far as our material allows us to judge it 
would seem that in the ellipticity of the neck the human series runs from the high 
value of Primogenial Man down to the low value of the Greater Anthropoids, starting 
with the more primitive races such as Fuegians, Negroes and Indians and concluding 
with Modern Europeans and their forbears. In this as in several other cases Modern 
Europeans appear to be nearer to the apes than primitive races. This conclusion is to 
some extent confirmed by Bertaux’s small series of non-adult French, which has a 
mean approaching that of the Negroes. Probably the flattening of the neck in the 
ape and in Modern Man arises from different causes, the one flattening can hardly be 
regarded as a reversion to the other. Still the repeated occurrence of this scission of 
the primates deserves very careful inquiry. 

If we have a paucity of material for the ellipticity of the neck we have still 
less for the secondary index which compares the size of the head with that of the 
neck. A good deal more would have been available, if the writers of the French 
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School had published their absolute values as well as their indices. 
usual form : 


We have in the 


Lemuroids 58°77 
Cebidae 53°64 
Simiadae : 60°36 
Dryopithecus r ee 59°8 

Simunae : 49°12 
Neanderthal Type (6) 60°2 

17th century Londoners 55°38 


The interpretation of these results is not very easy. The tendency seems to be 
increase of horizontal diameter of head relative to horizontal diameter of neck. This 
is exhibited in the Cebidae and Simiinae, but the intermediate link to the Simzinae, 
the Simiadae, in this exceptional case shows a rise, which is surprising. As usual 


TaBLE XXXVIII. Table of Secondary Index of the Neck (v.e. 100 x Minimum 
Horizontal Diameter of Neck / Horizontal Diameter of Head). 


* This is the value Reg by us from the cast. 


Secondary Inde Secondary Index 
os bined pace of Nock 

Tarsiidae 53°75 (2) Dryopithecus rhenanus BO-Sz .4L) 

3 Chiromyrdae 56°75 (2) a 

& Indrisinae ... 58:1 (8) 16 : ? 

= Lemurinae... 58:6 (18) 3s Spee ae (7) 

eI Caladi 60-8 (6) 8 Is Gibbon 49-95 (2) 

ears reas te 8 (6) S || 2 Chimpanzee 48:5 (2) 
ARLES Veal) #® Orang-utan... . 43:2 (5) 
Pithecia 47-85 (2) ave 
Brochard 50-45 (2) | a Lelie ips ae) oe He 

= ESD ibe ee: 51-6 (16) = || Neanderthal 53-2 (1) 

gy Wyctipithecinae 52-0 (8) © |! Galley Hill 50-02 (1) 

Bes 529 (4) 3 || Homo aurignacensis (Hauseri) 53°5- -(1) 

O Cebus ; 54-9 (6) s 
Lagothrix ... 58°95 (2) 9 
ae ee 17th century Londoners . | 95-23 $370) ) 55°54 (280) 

} French Neolithies (calculated on 

ON tn ihees oy $8) & || the basis of Manouvrier and 53-46 (23) 

“2 abd be 60-8 a 4 S Antony’s Montigny material) 

S Macacu : ale AT-85 (2 

= Semnopithecus 62°6 (10) 8 puatreloee BOE) Bee) 

2 Cercocebus ... 659 (4) 4 | 


Fraipont and Lohert’s measurements provide 


Spy No. 1: 59-3, Spy No, 2: 64:2, which confirm the view that a high value must be given to the Secondary 
Index of the neck in Baas Man of Type A. 


Neanderthal Type shows the reversed tendency, supported in this case as in the last 
by Dryopithecus rhenanus, although the Recent Gibbon exhibits the Simanae fall 
and is in fact the type anthropoid for this character’. Recent Man regresses, as we 
are accustomed to see, from the Neanderthal Type to a more simian character. 


1 The other types are Lemur proper for the Lemuroids ; Ateles or Cebus for the Cebidae, and Macacus 
for the Simiadae. 
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(ix) THe Lemoric Index. 


Of the absolute measurements of the neck we have said nothing so far, chiefly 
because authorities by no means agree as to the manner in which the neck should be 
determined. Further growth in absolute size from Lemuroids through lesser apes 
to man is obvious and has been sufficiently demonstrated over other characters, if any 
demonstration were needful. All the cases known to us of Primogenial Man including 
Galley Hill and Homo aurignacensis (Hausert) have short necks—the sole exception 
being the La Chapelle-aux-Saints femur. Pithecanthropus erectus is well within the 
modern range. If we wish to draw conclusions from relative length of neck we may 
take the ratio of length of neck to oblique length, although at first sight it seems 
likely that the Secondary Bust Index already discussed contains all the information 
likely to be obtained in this manner. We find the following results : 


TaBLE XXXIX. Table of Index (100x Length of Neck/Oblique Length of Femur). 


Race Lemotic* Index Race Lemotic Index 

, Larstidae 4°75 (2) Gorilla (i) ee wt 15°87 (7) 

ts Chiromyrdae ... BT (2)& Q feet ity ses Bae [16-43 (14)] 

= Galaginae 6-2 (6) | .& Chimpanzee (i) ... ee 14:20 (2) 

3 Lorisinae 64 (6) |g * (ii) hs [13-26 (10)] 

SS Indrisinae 1 (8) 3 * Orang-utan 2 a 14:40 (5) 
Lemurinae 7°25 (18) Gibbon ... a 4 9°55 (2) 
Hapalinae 66 (16) Pithecanthropus erectus 11°39. (1) 
Nyctipithecinae 6°S, ¥(8) Hes 

@ Brachyurus 73 (2) ie La Chapelle-aux-Saints ...| 13°22 (1) 

qe Pithecra 795 (2) © Homo mousteriensis (Hausert)| 11:46 (1)\ 44.49 (4 

“o Cebus ... 8:35 (6) ead See Vatu” cts ee viata ea mon cL) (4) 

2 o 

O Mycetes 98 (2) | Neanderthal seh es ee OD) 
Ateles — 10-8 (4) | Galley Hill ... Le ie) @h) 
Lagothriz 10°99 (2) Homo aurignacensis (Hausert)| 11:47 (1) 

» Semnopithecus T4 (10) 19 Cromagnon Type... roy ea We aan 

3 Cercopithecus ws EES ES Grimaldi Type) ; 26 iS} 

i Cercocebus... ne 8:1 (4) F ¢ 9 

= Macacis =. 88 (14) & || 17th century Londoners ... | 12°64(456) 11°68(349) 
Cynogephalus ... 9°35 (8) || Modern French ... __... {[13-01 (29) 12°56 (17)] 

Australians ... sigs fo [kT (2) 93 B02) 
Dryopithecus rhenanus 10°82 (1) 


* Greek, Aaios, the neck. It will be convenient to have a name for this index. 


The values in square brackets are deduced from Bertaux’s measurements by 
finding a single reducing factor giving the greatest accordance for the four series ; 
it is 1°24. Bertaux! measures the true neck and not the bust. Parsons* and Tama- 


1 Bibl. 52, p. 220. His values for length of neck are ¢ 47:11, 9 40°92; probably he measures from 
base of head to trochanteric line. 

» The results in Parsons’ case again emphasise the evil of sexing by selection of small heads or busts, 
the female lemotic index being suspiciously low. Evangeli-Tramond also gives values for length of “neck,” 
but we have been quite unable to associate his values with anything like the bust less radius of head. 
They are much too large for this. Thus we find from his data ¢ L. 91:65, ¢ R. 86°70, ? L. 72°35, 2 R. 76°60. 
These values for length of neck vastly exceed any values for the whole length of bust with which we are 
acquainted. (See Bibl. 65, pp. 82—5.) They approach the entire proximal breadth. 
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enini with de Campos’ have measured the bust but called it the neck, which is mis- 
leading. Subtracting half the diameter of the head from their “neck” values and 
using the same reducing factor as we have found from Bertaux’s results, we reach the. 
following values : 
. ap) 
Tey als ean f 11°58 (134), 2 11°28 (126) 


Rothwell English 3 11:22 (178), ? 10°49 (105). 


It is fairly clear that our factor does not fully compensate for the individual 
method of measuring the “neck” adopted by these authors, and indeed we have no 
reason for supposing that Parsons and Tamagnini with de Campos adopted the same 
method as Bertaux, rather the reverse’. 

We may draw, however, one important result from the 17th century Londoners, 
the Rothwell English, the modern French and the modern Portuguese—the neck relative 
to the absolute size of the femur is smaller in woman than in man. In Portuguese, 
Rothwell English and 17th century Londoners the smaller value of the collar angle of 
the female is far from adequate to produce a visible hip extension in the female com- 
pared with the male. For a short series of modern French there is a like smaller 
value in the female collar angle. Walmsley for another very short series gives an 
excess of collar angle even in the female, while a long modern French series gives 
absolute equality in the two sexes’. We are thus compelled to accept Charpy’s 
conclusion that relatively larger haunches in the female are not due to the fact that 
she has a relatively larger femoral neck or a markedly smaller collar angle’, but arise 
from her having a relatively broader pelvis. 

Summarising in the usual form we have for the Lemotic Index of our families of 


primates : 
Lemuroids i ap .. 623 (Type Galaginae) 
Cebidae ... Wee Ae ... 8°56. (Type Cebus) 
Sumadae ... oP) ... 825 (Type Cercocebus) 
Greater Anabropelds ay ... 14:76° (Type Orang) 
Neanderthal Type (6)... HN) a LES 
Recent Man (46 racial groups) .... 11°52 
17th century Londoners ... Satta L2G 

Alongside these we may put for comparison 
Dryopithecus rhenanus ... ios) EROS 
Recent Gibbon... ue Sakina 
Alles: uu. ose kOe 


indicating again the close Lane of the femur of Ateles to that of the Gibbon. 


Bibl 118: 

2 See footnotes 1 and 2 on previous page. > Bertaux, Bibl. 118. 

4 Charpy for a moderate amount only of material finds ¢ 127°, ? 128° for collar angle. But he 
asserts the existence of two human types and gives lst Type Mean ¢=Mean?=131° and 2nd Type 
Mean ¢=Mean 2?=122°. Bibl. 36, p. 287 e¢ seq. 

5 If we include Recent Gibbon, we have for the Simzinae 13°46 which makes the Chimpanzee rather 
than the Orang the type. 
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Generally we see great development of the neck relative to the size of the femur 
from Tarsius at 4°75 to Man at 12:2. But here the Greater Anthropoids have outrun 
even Neanderthal Man, who was in this feature close to the average of Recent Man. 
We should expect the protsimio-human femur to have a Lemotic Index from 11°5 to 
12°2 standing not far from midway between fossil Gibbon 10°8 and Chimpanzee 13°5. 
We long again to test this result on a fossil Chimpanzee-like femur. 

Our table further confirms a conclusion of Rodriguez who, starting with a very 
different outlook from ourselves, we have yet found a very reliable observer. This 
conclusion is that the Anthropoids with the exception of the Gibbon have a relatively 
long femoral neck. Our data suttice to show that Modern Man again separates 
Primogenial Man from the Anthropoids (excluding the Gibbon). The Galley Hill 
femur is closer to the average Neanderthal Type than to Modern Man and this appears 
probable of Homo aurignacensis (Hauserz). If our value for Pithecanthropus erectus 
be correct the Trinil femur is in this solitary feature closer to Primogenial than to 
Modern Man, although still within the possible human especially female range, and 
a fortiory farther removed from the Greater Anthropoids. We have not adequate 
material for the determination of the mean Lemotic Index for the Gibbon, but our 
two cases here as in many other characters do not lend help to Bumiiller’s view that 
the Trinil femur is that of a giant Gibbon. 

In our table on p. 361 we have given the conventional length of neck, 2.e. capito- 
collar axis less radius of head, as deduced by a series of fairly reasonable hypotheses 
from Rodriguez's data. If we divide these neck lengths by the oblique lengths as 
given by Rodriguez, we obtain the Lemotic Indices for a number of races. The values 
for g and ¢ will necessarily be the same owing to the nature of the hypotheses; this 
conclusion as we have seen is only roughly correct. We have therefore not ventured 
to place these somewhat hypothetical results in the previous table. While the present 
table as far as the Europeans are concerned is fairly self-consistent it differs not a 
little from the other, 7.e. the diversity of method leads to sensibly diverging results 
for the same race. It is clear from this table that Negroes, Australasians and the 
bulk of Asiatics—Japanese and Ainos excluded—have a relatively short femoral neck. 
These races are hypobrachy-lemotic (below 10°9); the brachy-lemotic (10°9—11°4) are 
American Indians—some ancient equatorial Indians excluded—the Ancient Egyptians, 
and the Guanches, closely associated in this as in some other femoral characters with 
the Cromagnon Type. 

In the meso-lemotic group (11'4—11°9) we find besides the Japanese and Aino, 
the neolithic Bronze Age men and some of the historic forbears of modern Europeans. 
Modern Europeans and their forbears form the bulk of the dolicho-lemotic group 
(11°9—12°3), while the hyperdolicho-lemotic (over 12°3) races are the ancient equa- 
torial Indians and probably such primitive peoples as Basques, Maori and Laplanders, 
our “fringe” races. The table is not without suggestiveness, but it needs substantiating 
and developing, especially in the direction of differentiating the sexes. This can only 
be done when a standardised measurement of the neck has been established. But 

? Bibl. 101, p. 39. 
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after due consideration we consider the present Lemotic Index has in several respects 
distinct advantages over the Bust Ratio. 
Taste XL. Table of the Lemotic Index, based. chiefly on deductions 


Srom Rodriguez's material. 


Race Lemotic Index Race Lemotic Index 
Laplanders... eae 13°01 4(6) Cromagnon $5 pa fos ECO LS) 
Ancient Equatorial Indians ... |. 12°8 (126) Negroes (t/locus) ... aus eee PED (48) 
Ancient Bolivians .. se feat ao) fk) Turks eh ais He eit, ice (18) 
Maori a tn Sas aan 12:2 (6) Canary Islanders ... ad iis. Ltd) (287) 
Basques... abe ee ee bo (30) Berbers and Guanches _... | 11:4 (94) 
17th century Londoners ... ... | 12:2 (805) Ancient Egyptians ise seat | gl beh) (22) 
Modern French _... ad Papeete ber (69) Ancient Venezuelians ... . | 11:4 (48) 
Modern Germans ... sels) Patagonians aie ac eae tice (LOL) 
Mediterranean Race thee and id New) 120 (32) Ancient Mexicans... Hof eatin Lio (a2) 
Mediaeval French .. 11-9 (183) Californian Indians ae ap 113 (122) 
Modern Portuguese S ... | 11:9 (260) |] Indo-Chinese ves ads ana bean LG} 
Veddahs ... ar aoe ihe Lise f)(2) Hindoos_... Bae ae Son AS Rip 
Eskimo... oe atid See oe Cls) Polynesians eee LOOP Tels) 
Japanese... ae abet peel 951 ¢ 92) Phoenicians and Carthaginians secre ab 07914416) 
Ainos si é peal ae LIS.) (8) Chinese . ... is bea ak O90 (6) 
Gauls and Romano-Gauls.. owe whee, (78) Neolithic Swiss Dwarfs... See LOTT (4) 
Ancient Slavs ies sis ep hae elt. (43) Mozambique Negroes “ee ei £09 (13) 
Neolithic Bea pele ... | 117 (240) || New Guinea Negroes _... cael O'6 (16) 
Fuegians ... ; ee peepee te. (22) Congolese ... ane bc mee Os (20) 
Peruvian Indians ... ts comin ule el (75) Indonesians Ate ne port 20-6. (14) 
Bronze Age Europeans... ... | 116 (46) Melanesians 03 = “nie LOD. (80) 
Franks and Burgundians ... eee eo (30) Malays... si se zen) LO (LIS) 
Merovingians ee a ee tld” (40) Negritos ... Fe at ... | 105 (42) 


Recently Walmsley* has taken up the problem of the relative size of the neck 
and formed the Lemotic Index for 30 adults, nine non-adults and one foetus. His 
definition both of capito-collar axis and of axis of shaft is not in agreement with ours 
and we believe too vague’. However he appears from his figures to be dealing with 
a measurement on the anterior face of the femur, and we have applied to his numbers 
the same factor as we obtained from Bertaux’s results, so that we can roughly compare 


them with our own. We reach the following results : 
Lemotic Index 


Foetus 5 months yar/ 
istic, oan A ae Des 
Non-adult 2 years ... 6°5 
3 Agee a ae See aes 76 
; Lie ey. cee ane ee a ae ee, 
% Shetek as ae 8:3 
” 10 ” 97 
ss A oe es Sa Art ae ne ee 
Ks ihe ote eee are — io ens ee 11:9 
h 18 11:9 


Adult ¢ 12-03 (15) " Adult 9 12°65 (15) 

1 Bibl. 113, p. 322 e¢ seq. 

® Thus the axis of neck is said to be line bisecting ‘‘base line of head” and “lying in the centre of 
the neck ”—whatever that point may be. The axis of the shaft is defined as ‘‘extending through the centre 
of the bone” and it “if prolonged downwards would bisect the intercondylar line at the lower end of 
femur” (Bibl. 113, p. 321). Wedo not know what point is the “centre of the bone,” or what is “the 
intercondylar line,” although the wording suggests that the latter is unnecessary, as the axis would only 
bisect it 7f produced. 
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The adult values are fairly close, considering the differences of methods of measure- 
ment used, to those we have given for modern French and 17th century Londoners. 
On the other hand Walmsley gives a somewhat greater lemotic index for females than 
for males. Bertaux using two more females and nearly double as many males-also in- 
definitely sexed, 7.e. dissecting room material, found the exact opposite and all the 
long series of femora sexed by anatomical appreciation agree in this judgment. We 
cannot therefore hold Walmsley’s slender material to upset this conclusion. Nor are 
we forced to do so, for a rough estimate gives the standard deviation of this index as 
about 1°2, leading in a mean based on 15 cases to a probable error of ‘31, and ac- 
cordingly in the case of the difference of two sets of 15 to a probable error of °44. 
Thus the difference observed by Walmsley is less than 1:5 times its probable error 
and is not significant. It is another illustration of the danger of short series. 

Walmsley’s observations of the steady increase of the lemotic index with growth 
stand on a stronger basis because they are continuously in one sense. They show, 
however, that the stages of non-adult growth are far from indicating any evolutionary 
history approximating’man to the Greater Anthropoids. They might well represent 
a Lemuroid to lesser ape evolution. 

It would be of some interest to compare the changes in the lemotic index of the 
Anthropoids during the non-adult period. Neither our result nor Walmsley’s suggests 
—what has been asserted by some anthropologists—that woman is more apelike than 
man; and our results do not show that woman in this character is markedly more 
“infantile” than man—and @ fortiori Walmsley’s do not; the hypothesis of female 
infantilism is another of the largely unproven hypotheses of the older anthropo- 
logical school. : 


(x) THe Eprppystan Ratio anD CaPiTo-BICONDYLAR INDEX. 


The remaining characters which we propose to deal with in this section, the 
Epiphysial Ratio and the Capito-bicondylar Index already discussed on pp. 348—9, 
link together the proximal and distal epiphyses. Having discarded the proximal 
breadth as of too uncertain a character to be of fundamental service, we considered 
the Capito-collar Axis or length of the bust to be the best representative of the 
magnitude of the. proximal epiphysis, and its ratio to the Bicondylar Width the 
most satisfactory index by which to measure the relative magnitude of the proximal 
and distal epiphyses. Unluckily our material is limited in two ways. First because 
an accurately defined bust length has rarely been included among the hitherto published 
femoral measurements and secondly because one or two recent writers who have had 
fairly long series to study have dropped the old established Bicondylar Width and 
replaced it by a new measurement, 7.e. that of the distal articular surface. Un- 
fortunately Rodriguez who has clearly measured the length of bust! as we have done, 
or very closely as we have done, has published no measurements at all on the distal 
epiphysis. Hence for this epiphysis we lose his aid which has so often been of service 


* Rodriguez does not give the bust length, but he does give the Oblique Length and Secondary Bust 


Ratio, so that something like the bust length can be computed from what he does give: see our pp. 350, 
301-5, 
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in helping out the otherwise scant supply of comparative material. Hepburn gives 
the Bicondylar Width of a number of races, but not the length of bust. We have 
ventured to combine for a few races Hepburn’s value of the Bicondylar Width with 
Rodriguez’s value of the bust length, but these results must be viewed with great 
suspicion, not only on account of the fact that the measurements have been made on 
different groups of individuals, but also because they depend in many cases on a few 
isolated bones. They are in the following table indicated by square brackets. The first 


Taste XLI. Table of Epiphysial Ratio. 
oes 
Race Epiphysial Ratio Race Epiphysial Ratio 
, Cluromyrdae ... OD Inara Pithecanthropus erectus 94:9 (1) 
ss Tarsudae 70°25 (2) 2 
£ Galaginae 70-4 (6) = La Chapelle-aux-Saints 98-21 (1) 
q Lorisinae 713 (6) Homo aurignacensis (Hausert) 920 (1) So 
3 Lemurinae 86-4 (18) g Galley Hill ... 82:077(1) £82 
Indrisinae 90:9" (8) i, Spy .-. 81:4 (1) SEs 
Homo mousteriensis (H awseri) 80-4 (1) °° 8 2 
Nyctipithecinae 72°8 (8) Neanderthal 72:0 (1) A 
Hapalinae 73°4 (16) 
@ Cebus ... 80:3 (6) & Laplanders ... [106-9 (4 + 6)]* 
wy Lagothria 80°85 (2) # Australians ... 101-65 (2) 83°6 (2) 
~~ Mycetes 84:25 (2) Fuegians [97-9 (5-12) }t 
O Pithecia 85:05 (2) © Maori t 97-7 (5) 
Brachyurus 86-9 (2) = 17th century Londoners 96-88 (306) 96-22 (201) 
Ateles aor 102-1 (4) Guanches 54 (2 ae 94)|* 
Eskimos eS (4 + 13)]* 
> Cercopithecus ... 76°25 (8) § Veddahs 953 (24+ 9)§ 
& Semnopithecus 80-5 (10) sy Negritos tos-4 (42 + 2) |§ 
‘S Macacus — a 81°6.(14) = Negroes ‘ ; an [90-7 (9+ 48)]* 
2 Cynocephalus... 87:3 (8) 3 Japanese, Ist Series he [87°38 (92 +2)]§ 
2 Cercocebus 88°85 (4) & Hindoos [86-9 (6+ 18)]* 
Japanese||, Ind Series 86:5 (20) 86-7 (20) 
Dryopithecus rhenanus | 105:6 (1) Ainos|| a tee -- | 86:4 (40) 86-7 (22) 
Chinese ae bead (2 + 6)|* 
2 Gibbon eer l103-05.(2) Malays 82-4 (118 + H]§ 
Gorilla ae See take Ml as 
‘a Chimpanzee ... ep 0-01 (2) 8 
w Orang-utan ... Seo ES (5) = os 
ee ee ete ee ee [en eee 


* Deduced from combining material of Rodriguez and Hepburn. 
u Deduced from combining material of Rodriguez and Martin. 
{ Mollison. 
§ Deduced from eombining material of Rodriguez and Mollison. 
|| Koganei, but his capito-collar axis differs somewhat from ours. 
accord with those of the Ist Series of Japanese. 


The measurements, however, 


of the accompanying numbers in the round brackets signifies the number of cases for 
the Bicondylar Width, the second that for the bust length. Both sexes are in these 
instances combined as Rodriguez gives us no means of distinguishing between the two. 
This adds to the doubtful character of these tabled values, as although the indices 
may be the same for the two sexes, we have had to deduce absolute values before we 
could proceed to a new index, and we could only do this on the assumption of equality 
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in the two sexes, which may possibly be approximately true in Rodriguez’s cases, but 
is not true in Hepburn’s. 
Summary of results for Epiphysial Ratio of the primate families : 


Lemuroids ... ia Ne ... 75°86 (Type Lorisinae) 
Cebidae ... ee be ... 83°21 (Type Pithecia) 
Simiadae ... gi ee .. 82°90 (Type Macacus) 
Greater Anthropoids Li ... 93°10 (Type Gorilla) 
Neanderthal Type (6) — ... mn Op-0 

[Galley Hill = co rpieasp ale a2 

Cromagnon Type (5) a Mee, ORI 

Grimaldi Type (2) ... a ee 94 

[Recent Man (18 racial groups) ... 91°84] 

17th century Londoners ... AAS 1oieis 


It will thus be seen that from the Lemuroids upwards the tendency has been for 
increase of the proximal relative to the distal epiphysis. The Gibbons are side tracked 
in their exaggerated value, although the slender data for Laplanders and Australians 
show like human values: 


Dryopithecus rhenanus ... See OOLG 
Recent Gibbon ... a8 eh iae0300D 
Ateless Me, es Prey ethive at 


Ateles as usual following the Gibbon and diverging widely from all the other Cebidae. 
The ascent is very marked up to the Greater Anthropoids. Then comes a reversion 
to the Simzadae level with man of the Neanderthal Type, but the increase again goes 
on through Cromagnon and Grimaldi up to our 17th century Londoners. 

The value of the Epiphysial Ratio for the La Chapelle-aux-Saints femur is 
disturbing, but that value is itself doubtful. We are inclined to hold, however, that 
Primogenial Man of the Neanderthal Type had compared with Modern Man a proximal 
epiphysis small as compared to the distal. Thus Recent Man has again relative to 
Neanderthal Man reverted to more anthropoid proportions. The more than doubtful 
Galley Hill result associates this femur more closely with the Neanderthal Type than 
with Modern Man, and if it had been reliable would have differentiated it from Homo 
aurignacensis (Hausert) which falls into the Modern Man range. Prthecanthropus 
erectus is absolutely human, and, despite Bumiiller’s judgment, is differentiated from 
our specimens of the Gibbon more than from any other ape. Of the range of Modern 
Man it is impossible to say much, but the order suggested—far indeed from established 
by such data—is: certain “fringe” folk, modern Europeans, Negroes, Asiatics, the 
latter being closest to the Neanderthal Primogenial Type. 

A less satisfactory measure of the relative proportions of the two epiphyses may 
be obtained from the Capito-bicondylar Index. Here again we are met by the same 
difficulty —osteologists seem to have a preference for either proximal or distal epiphysis 
and rarely provide adequate measures of both. A table of the Capito-bicondylar Index 
has been given in Table XXX, p. 348, of this paper, It will be seen on examining 
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that table that the conclusions to be drawn are not identical with those from the 
table of the Epiphysial Ratio. The proportion of femoral head to bicondylar width 
is clearly not the same as that of neck to bicondylar width. The proportions in which 
neck and head divide the bust vary widely in the various races. Modern Man in 
Capito-bicondylar Index dichotomises the ape series. The Neanderthal Type has a 
high proportion of head to bicondylar width but probably a low proportion of bust to 
bicondylar width. In the former it exceeds the Anthropoids and Recent Man, in the 
latter it falls short of them. Fuegians and Maori stand high in the Epiphysial Ratio 
and low in the Capito-bicondylar Ratio. It is possible that a compensatory principle 
exists and that a large development of the head takes place at the cost of the neck. 
At any rate the evolutions of head and neck have not been proportional. But more 
material must be available before any really safe conclusions can be formed. Both 
Epiphysial Ratio and Capito-bicondylar Index are probably of value, but the former, 
judging merely from our present slender data, seems likely to prove more suggestive. 


(xi) Concluding Remarks. As in the case of the General Indices and the Special 
Indices of the Shaft we now provide a table giving the characters for the proximal 


Taste XLII. Characters of the Proimal Epiphysis of the 
Hypothetical Protsimio-human. 


Character Recent Gibbon eines Cee Recent Man 
Vert. Diameter of Head Sh 15-0 36:0 36°15 43°92 
Horiz. Diameter of Head ... 15:1 35'8 36°2 43°54 
Min. Horiz. Diam. of Neck ... 7-55 Gey 17°6 24°14 
Min. Vert. Diam. of Neck ... 10:0 25:2 22-7 31:74 
Capito-collar Length ... nee 26°05 51:5 62-4 72°50 
Length of Neck ac a 18°5 33°5 46:3 50°54 
Robusticity of Head ... ane 15:55 22:3 23°2 20°60 
Ellipticity of Head... She 100-7 99-4 100°15 98:98 
Ellipticity of Neck ... ae 757 78:0 77:3 76°30 
Secondary Index of Neck ... 49-95 55-0 485 55°38 
Lemotic Index a or 9-55 10:4 14:2 11°87 
Head-Bust Ratio fds ae 58°15 69°9 58-0 61:01 
Primary Bust Ratio ... ae 13-4 15:8 19°8 16°95 
Secondary Bust Ratio so 13-4 16-0 20°1 17:06 
Bust Shaft Index nae a 14°85 19-0 24°3 20:05 
Capital Ratio ... Be A aed 7°75 tek 115 10:26 
Capito-bicondylar Ratio teh 59-4 58-1 52:2 58-62 
EKpiphysial Ratio sae ee 103°05 83-1 90:0 96°55 
Collar Angle ... mae = 114°°5 120°-5 T3353 130°-4 


epiphysis of our hypothetical Protsimio-human. We have obtained these by considering 

each index in turn, giving weight to the drift of development in Simiadae, Simiinae 

and Primogenial Man. At times it almost seemed to us that the branch-point of the 

Cebidae might for certain characters have even more suggestiveness than that of the 

Simiadae, but we did not venture to follow up any hint we seemed to discover in this 
Kee bs 49 
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sense. In selecting our indices—which are of course only round values—occasionally 
some latitude was possible ; but not infrequently we were driven almost at once to a 
very small range of possible values. What impressed itself upon us when the values 
were obtained and recorded alongside those of Recent Man based on a mean of the 
two sexes, 1s how closely our hypothetical bone lies between the chimpanzee and the 
human femur. Prot-simio-human, Recent Chimpanzee and Recent Man present on the 
whole an association in marked contrast to the Recent Gibbon. There are certain 
gibbonlike characters in the protsimio-human femur, e.g. its Lemotic Index and Bust 
Ratios, but on the whole it is not hylobatic but troglodytic, and what is more its 
troglodytism is often nearer that of Recent Man than of the Recent Chimpanzee. 
Thus it is quite possible that the “missing link” when found will be considerably 
more human than, say, gorilloid—a point which we shall discuss more at length in 
Chapter X. 


CHAPTER IX 


CHARACTERS OF THE DISTAL EPIPHYSIS 


CONTENTS 
PAGE 
(i) Introductory . : : : : : : Se e38t 
(ii) Bicondylar Width an pictudylar Ratio : - ot) BD 
(iti) The Condyles: Measurements taken and suggested : Band. tidial Taidives . 394 
(iv) Absolute Lengths of Condyles . 3 : ; : ; : : . 400 
(v) Condylar Lengths Indices . : : : : ‘ : : 3 . 406 
(vi) The Condylar Indices ; 7 » 411 
(vii) The Condylar Trochanteric inden: Cendylae F sacl! Tenet Ratios : . 414 
(viii) Condylar Obliquity Index and Condylar Obliquity . : ; : . 420 
(ix) Study of the Femoral Articular Surface of the Knee-joint . . 424 
A. Absolute size: Distal Articulation Width and Patellar murine Height . 424 
B. Indices: (a) Distal Articulation Ratio : - : : : . 426 
(6) Distal Articulation Index i ‘ : : : . 427 
(c) Rotular Ratios : : ‘ é : : : ; 4 (428 
(d) Rotular Index : : : : : ‘ . 429 
C. General Points as to Distal iAvilenlavion : : 5 : ; . 431 
(x) Concluding Remarks on the Distal Epiphysis . . 4392 
Characters of the Distal Epiphysis of the Hippothetien! iPr on -simio- natant . 432 
(xi) Examination of the Dwarf Femur . : : é : : : - 433 
embemoraleAnglossene ss) =.) sc eee Me oe ASG 
(6) General Indices . : : : , : : : : : . 436 
(c) Indices of the Shaft . : : : : : : : a 400 
(d) Indices of the Proximal epee é : i : ; : oy too 
(e) Indices of the Distal Epiphysis . : PEN Te : : ‘ . 441 
(f) Conclusions : : : : : : : : F . . 444 


(i) Introductory. 


Unfortunately for the Distal Epiphysis we lose the help of the chief French 
writers, who have so far contributed largely to our comparative study of femoral 
characters. With rare exceptions the French seem to have avoided the study of 
the lower end of the femur. Antony (with Rivet) and Bertaux give the bicondylar 
width for some of the anthropoids, but not as far as we are aware for man. 
Rodriguez fails us entirely, and not one of the writers on neolithic man in France has 
paid attention to the condyles. In England matters are as bad; putting aside 
Flower and Garson whose studies on the femora of prehistoric and primitive man are 
of no importance from present day standards, we note that Scott with his unique 
collection of Moriori and Maori femora has given no measurements of the distal 

49 _92 
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epiphysis. Parsons has given us only the breadth of the distal articulation’. Thus 
up to the present the distal epiphysis has been chiefly studied and that not very 
amply by the Germans. The two anthropologists who have given it most attention 
are Bumiiller and Klaatsch. Both are on this point suggestive but their conclusions 
are not of any great validity. Klaatsch, because here, as elsewhere, he thinks he can 
argue as to races by giving the measurements of one or two selected individual bones— 
wholly disregarding the large variations within a race. Bumiiller because with 
apparently ample material he contents himself with measuring small portions of it. 
Neither show any knowledge of the probable errors of short series, or recognise that 
even if they dealt with two series of fifty femora, these might, especially if due regard 


* In order to form some idea of the bicondylar width of the Rothwell and Portuguese femora we 
have formed the regression equations for our London material of bicondylar width on maximum length 
and on vertical diameter of head, both these characters having high correlations with the bicondylar width. 
These equations are as follows : 

.: Mean bicondylar width = 32:03 + 
: Mean bicondylar width =37:03 + 


‘1077 x Mean Maximum Length, 
°0951 x Mean Maximum Length, 


9 R.: Mean bicondylar width = 44:39 + :0628 x Mean Maximum Length, 
Q L.: Mean bicondylar width = 36°695 + -0813 x Mean Maximum Length, 
and again: 6 R.: Mean bicondylar width = 30°94 +1-0456 x Mean Vertical Diameter of Head, 
6 L.: Mean bicondylar width = 26-50 +1-:1312 x Mean Vertical Diameter of Head, 
Q R.: Mean bicondylar width= 30-89 + -9540 x Mean Vertical Diameter of Head, 
9 L.: Mean bicondylar width= 23-79 +1:1308 x Mean Vertical Diameter of Head. 
We have 
Mean Length Mean Vertical Diameter of Head 
Rothwell English! | Modern Portuguese? Rothwell English® | Modern Portuguese? 
oR. 456°25 448:06 49°13 46°64 
ulus 460°05 447-82 49°15 46°53 
2 RB. 418:09 406-11 42°74 40°67 
Selly, 421°94 403°81 42°14 40°25 
1 Bibl. No, 118, p.. 18. 2 Bibl. No. 118, p. 19. 
® As determined by us. 4 Bibl, No. 118, p.) 24. 
From these we deduce by the above equations: 
Bicondylar Width. 
Rothwell English Portuguese 
From Maximum From Vertical Mean of From Maximum From Vertical Mean of 
Length Diameter of Head | Preceding Values Length Diameter of Head | Preceding Values 
oR. 81°17 82°31 81°74 [76°57] 80°29 79°71 80°00 [74°81] 
oL. 80°78 82°10 81°44 [76°91] 79°62 qo:13 79°38 [74°68] | 
2 R. 70°65 WAST 71°16 [67°33] 69°89 69°69 69°79 [65°83] 
gL. 71:00 71:44 71°22 [67°48] 69:52 69°30 69°41 [65:56] 


The quantities in square brackets are the widths of the distal articulation. We do not wholly agree with Parsons’ 
own means, 75, 77, 68 and 67 respectively. 


We see from these results that the mean differences of the bi-epicondylar width and the width of the 
articulation of the distal epiphysis as taken by Parsons are 
6 R. 5:2, 3 L. 456, 2 R. 39, O1iy SS, 
or say roughly 5 mm. for a male and 4mm. for a female bone. We have used the reconstructed values 
given above in our tables, so as to include the Rothwell English and the Portuguese. 
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were paid to sex and side, be inadequate for the determination of racial differences. 
Nevertheless their discussions will remain highly suggestive for further biometric work 
as longer series are collected and measured. We commence our discussion with the 
absolute and relative sizes of the bicondylar width. 


(ui) Becondylar Width and Bicondylar Ratio. 


The table on the following page contains all the data we have been able to collect 
as to the bicondylar width. 
We extract the following summary : 


Lemuroids a ae a 13°53 
Cebidae <2 Ae Cm 19°92 

Ries se hy 29°34 
Dryopithecus rhenanus’ ... All 
Greater Anthropoids ue 69°61 
Neanderthal Type (9) re 87°6 
Galley Hill . awe) Re OLes | 
Cromagnon Type (5) ae 92° 
‘Grimaldi Type (2) ... x 93°0 


Recent Man (Racial Mean) g 79°57 (30) 2 69°90 (24) 
,, (Racial Mean) $+ 74°73 
17th century Londoners $ 79:76, ? 70°00 
re ‘e ve worbe (4768 

We see that our 17th century Londoners serve extremely well as type for this 
character in Recent Man. The usual feature is present—if anything more emphasised 
in the absolute size of the distal epiphysis—+.e. the continuous rise up to the Cromagnon 
Type and then the rapid fall to Recent Man, who has again become more apelike. 

The type forms are the Lorisinae for the Lemuroids, Brachyurus, or since our 
specimen .was young, probably better Cebus for the Cebidae, Cercocebus for the 
' Sumadae, and the Chimpanzee for the Greater Anthropoids. 
‘Before we proceed to a more detailed discussion of Table XLIII something must 
be said about the construction of the table. We are really responsible for the bulk of 
the entries having calculated the means when they have not been given or when given 
recalculated them. The numbers in square brackets are the probable values for either 
sex when the intermediate mean value is that for pooled sexes. We obtained these 
as follows: The sex ratios of female (%,) to male (%,,) mean were taken in five long 
series and the mean of these five values taken as the true sex ratio. For Bicondylar 
Width &,/%,,= "8841 and for Bicondylar Ratio %,/z%,,='9651. Hence we deduce on 
the hypothesis of equality in number of the sexes : 

on ae a fon Biconsiy annette 
be a a ce oe \ for Bicondylar Ratio. 

Of course these will only give for small series rough approximate values. 


* Recent Gibbon 28-60, Ateles 32:9. The Recent Gibbon is seen as a degenerate form of its fossil 
predecessor, and it is even more slender than Ateles. 
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The numbers in the table are in the bulk of cases so few, that this combined 
with differences of locality, of methods of measurement, of standard for rejection of 
cases of damaged epicondyles, and probably of manner of sexing, causes those cases 
for which we have two series to appear in widely divergent positions in the table. 
We have hesitated to screen these divergences by pooling such remarkably different 
values as those given by Hultkrantz and Martin for Fuegians, by Prochownick and 
Hepburn for Australians and by Hepburn and Mollison for Maori! Results of but 
small value can be deduced from this table of absolute size of the distal epiphysis. 

The gorilla is the only ape with a distal epiphysis sensibly greater than that of 
Recent Man, and in absolute size he separates Primogenial from Recent Man. The 
Galley Hill value of the Bicondylar Width depends on mere appreciation from the 
cast, but it was a careful appreciation. If any weight can be given to it, this 
appreciation confirms the conclusion we have drawn from other characters also, that 
the Galley femur is closer to the Neanderthal Type than to Recent Man. The 
considerable differences in Bicondylar Width as we have determined them from the 
casts and as they have been measured on the originals in the case of the Neanderthal 
femur by Schaaffhausen and of the Spy femur by Fraipont and Lohest point either to 
considerable changes with the setting of the plaster of Paris, in cast or mould, or to 
marked differences in mode of measurement or again to instrumental errors. Modern 
British (?Scotch), Rothwell English, and Modern Swiss are nearer to Primogenial 
Man of the Neanderthal Type than Prochownick’s Australians, and all Modern 
Europeans are interposed between this type of Primogenial Man and Hepburn’s 
Australians. In this feature as in so many others we fail to find those links between 
the Australian aborigines and Primogenial Man which some authorities have em- 
phasised. Certainly on the basis of absolute size of the distal epiphysis there is nothing 
to show any close relationship between Modern Primitive Man and Primogenial Man 
of the Neanderthal Type. 

With the exception of two short and doubtful series of great Bicondylar Width, 
the upper part of the table so far as Recent Man is concerned consists roughly of 
Modern Europeans and their progenitors, then follow the Asiatics and Negroes, while 
the femora of small distal epiphysis belong to “fringe” races represented by series 
sadly deficient in numbers. Divergence of method and smallness of series render it 
impossible to place in their true position such essentially important races as Fuegians, 
Eskimo, Laplanders and Maori. Pithecanthropus erectus as usual is purely human. 

If we turn now to the relative size of the distal epiphysis as measured by the 
Bicondylar Ratio conclusions of greater value can be drawn. In comparing Klaatsch’s 
‘Proximal Breadth Ratio based on the trochanteric length (p. 234) we have already given 
a partial table of the Bicondylar Ratio. We did this to demonstrate that nothing was 
gained by using the trochanteric in place of the maximum length of the femur. The 
present table is more complete. In forming it we have recalculated the bulk of the 
indices from the data provided in the sources indicated or rather in the majority of 
eases calculated them for the first time. We have further where needful reconstructed 
maximum length from oblique length and used our own judgment as to other points 
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of correction and modification. Thus the “source” column of the table by no means 
denotes that the authors cited are in any way responsible for the indices given. 

This table of relative size is clearly more self-consistent than the previous one for 
absolute size. Where we have two series of the same race, or series of closely allied 
races, their position is far nearer, and the: general serial order is from the evolutionary 
standpoint far more satisfactory. Galley Hill, if we can give any weight to its index, 
falls well into the Neanderthal group. Homo aurignacensis (Hausert) and Pithecan- 
thropus erectus fall into the lower part of the modern human group. Pithecanthropus 
erectus is quite as much like the Andaman as he is like the Gibbon. Gibbon excepted, 
the Greater Anthropoids head the serial order; then follows Primogenial Man of the 
Neanderthal Type; then come Japanese, Aino and Chinese, with Eskimo and Fuegians; 
then the Modern Europeans with their antecedent races’ and finally Fijians, Australians 
and Maori. 

The summary for the Bicondylar Ratio of the Primates is as follows: 


Lemuroids ee ee ... 18°46 (Type Lemurinac) 
Celidae ... No) A Mic 15°36 (Type Hapalinae) 
Simiadae at sp see 15°29 (Type Cercopithecus) 
Dryopithecus rhenanus .... ... 14°3 
[cin vee she Ein Ve 14:08 
ASCLES ye we ae nt 14°8 
Greater Avthropoids as ss 22°52 (Type Orang’) 
Neanderthal Type (6) ... 8 20°8 
Galley Hill ti i, fe ee Occur 
Cromagnon Type ie int 18°4 
Grimaldi Type ... ae 19.02 
Recent Man ee Mean) f 17°99 (30) ¢ 17°32°(26) 
» ” oy pee LikGo 


17th esos Londoners,f 17°83 2 17°25 - 
2) 9 2) +2 7° 54 


Again we see that our 17th century Londoners are very close to type for Recent 
Man. All the usual features occur. Cebsdae and Simiadae both increase in index on 
the Lemuroids and this confirms the view that the Cebidae did not depart from the 
main line of descent—as Haeckel has it—before the Lemuroid stage. The Gibbon 
group is seen as side tracked on the way to the Greater Anthropoids. The Neanderthal 
Type has less relative size of distal epiphysis than the Anthropoids—a more Chim- 
panzee-like proportion. Thence we descend by Cromagnon to Recent Man, who while 
very divergent from the Gibbons stands between the Simeadae and the CES 
Anthropoids. 


* A bad exception occurs in the femora from the German Row Graves. We attribute this entirely 
to the paucity of the numbers and to our being unable to associate individual bicondylar widths with 
individual maximum lengths. 


> The type of the Simiinae if we had included Hylobates would again have been the Chimpanzee. 
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On the whole the table seems so satisfactory considering the slenderness of the data, 
that we would urge femoralogists to give the Bicondylar Ratio, wherever the state of 
the epicondyles permits. We should like to see the position of the Negroes more 
adequately established, to find the Guanches removed from their present anomalous 
position—worthless for it depends on the two femora of one skeleton—and to ascertain 
the serial position of Malays, Polynesians, Melanesians and American Indians. This 
ought to be possible by aid of the ample material in Paris, and we specially commend 
this problem to our Parisian colleagues. 

It may not be without service to institute a terminology for this index and we 
suggest : 

Hyperdolichothemeliotic over 20, Greater Anthropoids and Primogenial Man. 

Dolichothemeliotic over 18°75 but less than 20, Japanese, Aino, Chinese, Eskimo 

and Laplanders. 

Mesothemeliotic over 17°75 to 18°75, Modern Europeans and their forbears. 

Brachythemeliotic over 17°0 to 17°75, Fijians, Andamans and Bushmen. 

Hypobrachythemeliotic below 17:0, Negroes and Australians and Lesser Apes. 


It may be desirable to modify the exact ranges when more data are available, 
but for the present the above limits seem to express fairly rounded classes. We see 
as for a number of other characters the central position of the higher races, while 
the Greater Anthropoids with Primogenial Man and the Lesser Apes with Primitive 
Modern Man form the flanks. 


(ii) The Condyles: Measurements taken and suggested: Band-radial Indices. 
(a) Before we consider the condylar indices it is desirable to ascertain what 
material we have at present available for the absolute condylar lengths". These 
lengths are fourteen in all, of which we have ourselves rejected eight and only 
ascertained six namely those marked in the list below with an asterisk. 


Lateral Condyle Mesial Condyle 
1. Maximum or Natural Length ee 2. Maximum or Natural Length *. 
3. Oblique Length or Projection* of (1) on Sagittal 4, ObliqueLength or Projection* of (1) on Sagittal 
Plane. Plane. 

5. Maximum transverse Breadth. 6. Maximum transverse Breadth. 

. {* Anterior Are of Articular Surface. 8 a Anterior Arc of Articular Surface. 

* (6. Posterior Arc of Articular Surface. * (6. Posterior Arc of Articular Surface. 

9. Vertical Band-Radius*. 10. Vertical Band-Radius. 
11. Horizontal Band-Radius*. 12. Horizontal Band-Radius. 


From these a great variety of indices may be obtained. Clearly any femoralogist 
who has a series of 800 to 900 femora to deal with must make a selection from these 


* Bertaux (Bibl. 52, p. 199) has a measure of the internal condyle which he terms the “ Encoche con- 
dylienne.” He defines it as follows: 


> s , - . . 
Mesure de l’encoche du condyle interne au centre de l’échancrure intercondylienne; chez les hommes nous avons pris 
aussi la distance au plan tangent postérieur du condyle interne. 


We have not used these measurements as we could not be certain of what they exactly correspond to, 
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measurements, if he wishes to complete his work within a reasonable number of years. 
We took 1, 2, 3, 4,9 and 11. We regret to some extent having taken 4 only on a 
limited portion of our material. We attempted 5 and 6 and found them so indefinite 
and uncertain chiefly owing to wear that we concluded that they could not be treated 
as measurements of primary comparative value. 7 and 8 are suggested by Bumiiller, 
but he admits that on the mesial condyle they are hard to determine; we found them 
extremely indefinite, so indefinite on the lateral as well as on the mesial condyle that 
we believe them too precarious to be of value in any exact research’. Of course our 
femora had been probably more than 200 years underground and were accordingly much 
worn. We cannot say what would be the rule on dissecting room material. Bumiiller 
lays stress on what he terms the Condylar-articular Surface Index, 7.e. 100 anterior 
are/posterior arc. He (loc. cit. p. 82) states that the compound nature of the condylar- 
articular surface is easily recognisable in Man and in the Apes. We admit this but 
find the exact boundary line between the two and in particular Bumiiller’s limiting 
point not ascertainable in our femoral series. He gives for twenty-five femora only 
the mean Condylar-articular Surface Index as 56°6 for the lateral and 20°8 for the 
mesial condyle. He gives no measurements whatever for Apes, but remarks: 

Die verschiedene Grosse der vorderen Partien macht sich auch in der Form der ganzen Kniegelenk- 
flache geltend. Dieselbe geht auf der lateralen Seite weiter nach oben, sie ist hier gleichsam hinaufgezogen. 
Die Begrenzung derselben ist daher nicht eine halbkreisférmige, sondern stellt eine gekriimmte, nach oben 
bald konvexe, bald gerade, bald konkave schiefe Linie dar, deren héchster Punkt auf der lateralen Seite 
liegt. Diese Form der Kniegelenkfliche und das Verhiltniss der vorderen zur hinteren Partie am 
medialen Condylus ist fiir den Menschen charakteristisch, obwohl auch beim Affen in einzelnen Fiaillen 
ein ganz ahnliches Verhalten vorkommt. (JL.c. p. 83.) 

No statistics are provided of the relative frequency in the Ape of this asserted 
human characteristic, and the suggestion lacks that quantitative determination 
which, however laborious, alone can justify later investigators spending valuable time 
over a difficult and obscure measurement. — 


(b) With regard to the measurements 9 to 12, Bumiiller states that 9 
and 11 only are taken (‘‘Wird nur am lateralen Condylus abgenommen,” l.c. 8. 141). 
We believe that the introduction of these measurements and the resulting ‘“Band- 
radial Index” = 100 x vertical radius/horizontal radius, are due to Bumiiller. He gives 
no reason for confining the measurements to the lateral side* but economy of labour 
and increased difficulty at least plead for such restriction. Bumiiller has determined 


1 His description of the determination of these arcs is the following: ‘“‘ Die Lange der vorderen und 
hinteren Partie der medialen und lateralen Gelenkfliche wird mit dem Bandmaass bestimmt. Vordere 
Partie: je vom dusseren oberen Eck der Gelenkfliiche bis zu dem einspringenden Winkel bei den 
Eindriicken der Menisci; ist medial 6fters nicht exakt abzunehmen; hintere Partie: von genannten 
Winkel bis zum Ende der iiberknorpelten Fliiche. Die vordere Partie wird am dusseren Rande, die 
hintere in der Mitte der Gelenkfliche gemessen.” Bibl. 81, p. 141. It will be seen that the terminal 
of the anterior are and the start of the posterior arc require the determination of two separate points. 
Tn the great bulk of cases these were not to be found on our femora with any adequate degree of accuracy. 

2 The sentence ‘Diese Bander sind gespannt wenn der Fuss gestreckt ist, erschlaffen dagegen— 
besonders auf der lateralen Seite—bei gebeugtem Femur” (/.c, p. 81) contains, perhaps, his reason. 
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this index on five greater anthropoid femora, one gibbon’s femur, and on four femora 
of monkeys. The following are his results’: 


Chimpanzee ¢ R. 90 Gibbon (Hylobates concolor) I4, 87 
Orang 6B. A408 20 Inuus sylvanus R. Tn LO: 
{ see 0 Lhiee cacti) Cynocephalus gelada R. a aie 
ry eae Gee esis) Lichanotus Indri R. ... aie tos bs} 
{ ee Leo le2b A Wie Dace so LeS 


His human sample consists of only thirty femora, and he states the mean as 112°3 
and the range 100 to 128°6. He gives Pithecanthropus erectus the value 67 to 85. 
Here again our criticism repeats itself: Bumiiller has made a suggestion, which may 
be a good one, but his quantitative evidence is wholly inadequate to justify @ priori the 
adoption of this measurement generally. We did, however, add these measurements 
to our list, notwithstanding the very great uncertainty as to the exact epicondylar 
point from which the band-radii are to be measured’. The ligaments are attached to 
the border of an area often irregular, and with no well defined “centre”; it is especially 
hard to determine this centre in long interred bones. Again while we allow something 
to the mechanical stretching in the unflexed leg, we think it:probable that at least a con- 
siderable portion of the tautness of the ligament in the unflexed state may be due to 
physiological causes. However the point appeared to be one in which the difference 
in posture between Man and the Apes might really lead to a differential criterion of the 
pithecoid and the human. Accordingly we did our best to obtain an independent deter- 
mination of Bumiiller’s Band-radial Index. We paid no regard to his values of which 
the observers were not cognisant when taking their own measurements. The following 
table covers our own material. 


Taste XLV. Table of Band-radial Indices. 


Race Band-radial Index | Race Band-radial Index 
_ Tarsvidae at 70:0 (2) Dryopithecus rhenanus 94:9 (1) 
S Galaginae ‘te ) TODO) y 
£ Chiromyrdae ...| 77-45 (2) || Gorilla... os 97°64 (7) 
= Lorisinae | 81:9" (6) 95h Chumpanker a sn) uae 97-25 (2)| 22 
4 Lemurinae soe 98-4 (18) 5 Orang-utan 56 she 82:7 (5) S60 
Indrisinae soe fd 0920" WKS) (Cais bonmaee ip WF 97:8 (2) 
pice 00c a ai Pithecanthropus erectus 112-022 (1) 
Ateles ... a : a 
oP Uhecrd oh perth LOM T mano) 
3S Mycetes ... ache LOZET SZ ee ae i east ny 
‘2 Nyctipithecinae...| 1041 (8) “e ae ee ae a 
Oo Ceb wi Sa 0 1053.05 (6) eS a 
Lagatiroaane eibet (33 S | 17thcentury Londoners | g 111-94 (337) 110-78 (227) 
Brachywrus 44: 108-9 (2) Australians nee Be es aided: (2) 2 99:9 (2) 
{Bumiiller’s Bavarians ... | ¢ 112°3 g q 
> Cynocephalus ... 93°83 7 (8)2 : 
3 Cercopithecus ... 96-7 (8) 
& Macacus pari TT 14) ge 
2 Cercocebus | 996 (4) 8 
2 Semmopithecus ...| 100°6 (10)'s 


! Loe. cit, p. 82 and Tabelle II, p. 112. 
* The difficulty increases immensely when we have to deal with very small apes or lemuroids. 
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Now these results are of considerable interest and if slender are at least 
suggestive. We have: 


Summary for Band-radial Index. 


Lemuroids ... ee ee ss 85°47 (Type Lorisinae) 
Cebidae ... ie re Ai 101°89 (Type Pithecia) 
Simiadae ... ae oe oe 97°68 (Type Macacus) 
Dryopithecus uns va) ee a 

Ateles oe at ae np} 95°4 

Recent Gibbon _... _ 973 

Simunae (including Gibbon) aes 93°85 (Type Chimpanzee) 
Neanderthal Type ... 98°4 ? 


Recent Man (17th alee Tndciiet Ss) LEs6 


Our values differ very widely from Bumiiller’s except in the case of Recent Man 
and the Orang where he has 112°3 and 84:9. Our values for the Gibbon are much in 
excess of his and more in keeping with the fossil Dryopithecus and with Ateles. 
14 femora of Macacus give us 97°7 as against his 74°1 for a single femur. Further 
we find the bulk of the genera of Cebidae have an index in excess of 100 and 
Semnopithecus is over 100 among the Simiadae, while among the Lemuroids the 
Indrisinae occupy an exceptional, if not remarkable position. Thus we cannot accept 
the statement that for the apes the index is always under 100. Further for man 
himself our tables, p. 295, show that for a considerable percentage of cases we have found, 
measuring to the best of our ability, this index under 100. Still generally we confirm 
Bumiiller’s view that for the Anthropoids the Band-radial Index is less than 100 and 
that for Man the mean is markedly over 100. Our adequate sample of 337 males 
gives an index of 111°94, which is in absolute correspondence with Bumiiller’s 112°3 
for 30 cases’. A suggestive but by no means demonstrated point is that the doubtful 
values for Primogenial Man of the Neanderthal Type are slightly less than 100, but. 
bigger than the value for the Gorilla. If uprightness be markedly correlated with 
the Band-radial Index, then if we could possibly trust our values, Primogenial Man 
was intermediate in uprightness of gait between Modern Manand the Apes. It would 
be a useful, if difficult, task to ascertain the Band-radial Index in the long Paris series 
of Neolithic French. Of course this characteristic of gait is from the evolutionary 
standpoint a very important one, but the reader must be reminded that the data we 
have given for Primogenial Man are not only slender, but depend on very doubtful 
determinations. Further we must not overlook the fact that for the bulk of characters 
dealt with in this chapter, we have found that Primogenial Man is not a link between 
the Antbropoid Apes and either modern or primitive races of Man. 

If we turn to Pithecanthropus erectus all we can say is that we determined as 
accurately as we were able the Band-radii on the illustrations of Dubois. We are and 


1 This exact concordance is of course fortuitous, the standard deviation of the index is from our 
results (p. 163) between 11 and 12 points. Hence the probable error of Bumiiller’s result is about 1-5, or 
all he could legitimately deduce from it was that the index probably lies between 109 and 115. 
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were unprejudiced as to whether the Trinil femur is pithecoid or human, and did not 
notice that the bulk of its characteristics were human and not pithecoid until the 
indices were worked out much later. We put no faith whatever in our value, because 
both band-radii were queried on determination. But our value is so human and 
Bumiiller’s is so pithecoid—indeed almost subpithecoid (except for an anomalous Orang 
of our own!)—that we feel quite safe in asserting that no criterion of the pithecoid 
character of the Trinil femur can be based as Bumiiller supposes’ on the Band-radial 
Index as found from the reproductions. Our experience of more than 800 femora 
interred for only 200 years makes us gravely doubt whether it could be accurately 
determined on the Trinil femur itself. At any rate the fact that such widely divergent 
estimates are possible renders Professor Dubois’ responsibility in postponing for more 
than twenty years an adequate scientific investigation of this femur very grave. 
Another point is of such importance that it must be emphasised here. Out 
of 30 femora Bumiiller found not a single apelike one, 7.e. a femur with a vertical 
radius less than the horizontal. His range was 100 to 128. In the 561 London 
femora that permitted of any determination of the Band-radii we found 120 with 
indices less than 100 or 21°4°/,. On the face of it we found 21°/, of human femora: 
with an apelike character in this respect, but Bumiiller, who in a random sample of 30 
should on our scale have found 6, found none. Our range with a larger sample is 
from 81 to 144, 7.e. 31 points below and 32 points above the mean. Bumiiller’s range 
is 12 points below and 16 above his mean, which at any rate suggests skewness 
of distribution, although the sample is too small for definite criticism. Now it is 
open to the reader to assert that our localisation of the “centre” of the band-radii 
was very poor; it was certainly doubtful in a considerable number of cases. Our 
only reply can be that we were as accurate as lay in our power both in determination 
of the centre and in the handling of special gauges constructed for fine work on metals, 
which we purchased for our work on the condyles. We are willing to give something 
of our 21 °/, to the vague character of the measurement, but far from the whole of it, 
and if this view be correct, it would follow that the human-range crosses the ape-range 
and that power of upright gait is not solely due to the tightening of the ligamentum 
Jemoro-fibulare mechanically, but has also a physiological origin. If this view be 
correct, the band-radial index is not for the zndividual an absolute test of the human 
or the pithecoid, but may on fair sized samples be a good criterion of the greater or 
less pithecoid character of a human race. From this aspect we would press for the 
attention of femoralogists to this index ; the discovery of its mean values for primitive 
races, Australians, Fuegians, Moriori, Aino, ete., would be of very great interest, and 
the requisite material is available. 
About the absolute values of the band-radii but little can be said because there 
is no material beyond our own. Their values in our 17th century Londoners are : 
horizontal band-radius $ 18°90, ? 16°81, vertical band-radius ¢20°82, 218°48, the 
* “Der Bandradien Index (i.e. of Pithecanthropus erectus) ist zweifellos ein tierischer und dffischer.’ 


Loe. cit. p. 131. 
* See Fig. 2 of Plate XLVI, which is the source of the measurements. 
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maximum lengths of external condyle being $62°44 and ?56:12. But the gorilla 
and chimpanzee have as large, if not larger, band-radii with very much smaller length 
of external condyle : 

Gorilla : H. band-radius, 23°1, V. band-radius 22°5, Condyle 51°3. 

Chimpanzee : = s A WEE ap 4) Tee es 19°6, at pth 4, 

The centre of the femoro-fibular ligament is thus relatively further removed from 
the anterior border of the condyle in the apes than in man, and the suggestion arises 
that an index based on this may differentiate pithecoid from human characters. 
We will term 100 x sum of band-radii/maximum length of external condyle, the 
Secondary Band-radial Index. 


Taste XLVI. Table of Secondary Band-radial Indices. 


Bice Plan ee Bovkve Rao eee R. 
a Larsvidae sex LYRE « (2s Dryopithecus rhenanus Son |hteloel (1) 
& Chiromyrdae ... ce Oe ce) = 
‘3 Galaginae v1 vee | 685 (6) © Chimpanzee... ... —--- | 91°36 (2) 
2 Indrisimae —... —«s.| 701 (8) 8 Gorilla. Oh eee poeeneso- Ole, (7)°3 4 
@ Lemurinae ms s+ | 7525 (18) = Orang-utan ... 468 --. | 84:13 (5) SD 
4 Lorisinae i are oo bo.) (6) Gibbon “s ei may BEG Tane(s) 
Ateles ehh tse vee | 716 (4) Pithecanthropus erectus... | 68°172? (1) 
Nyctipithecinae ... ey (8) oo 
® Hapalinae uh oe O LO) = HE I ee 
Bie et ies. 800 02) 8, |) Sees Nout . | 71-031 (2) 
= Brachyurus sia | 83:0 (2) PY 
1S) l sia ave ; 2 
ie Be de es SI 17th century London Males | 63:61 (337) 
CoM ae a eye. (6) 17th century London Females | 62:88 (227) 
Cupeephalake oh ot 70-7 8) © Australians, Males... Sate Lec (2) 
& Ge Boithoous vs me 793 is} ne Australians, Females ei oOs0) (2) 
‘S Macacus... ... «| 75-5 (14) 7 
2 Semnopitheews’ ... «| -(9°9' (10) 
%  Cercocebus Ee Rete SOmau (4) iS 
Summary. 
Lemuroidea ... a ee age 69°70 (Type Indrisinae) 
Cebidae es es Rs se 82°18 (Type Brachyurus) 
Simadae... ae ae He 77°76 (Type Macacus) 
Dryopithecus rhenanus ... tee 8671 
Simiunae (including Gibbon ee 86°54 (Type Oran 
8 oF & 


Primogenial Man (Neanderthal Type) 71°03? 
Recent Man (17th century Londoners) 63°25 
The noteworthy point is that the Cebidae have advanced further than the 
Simiadae, indeed in the uppermost grade to the anthropoid value, while from 
Neanderthal Man to Recent Man there has been a reversion to a value scarcely 
paralleled by the Lemuroids, Tarsiws and the Aye-Aye excepted. 
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Our slender material indicates a wider range of difference than even in the case 
of the primary band-radial index but the same order—Anthropoid Apes, Primogenial 
Man of the Neanderthal Type, Recent Man—is maintained in the lower portion of the 
table. The exceedingly doubtful value for the Trinil femur places that femur between 
Primogenial and Recent Man, as far as mean values are concerned, but still within the 
human range. Its value is far removed from that of the Gibbon. The situation on 
the condyle of the attachment of the femoro-fibular ligament would we should imagine 
be closely associated with the supposed arboreal life of Prthecanthropus erectus. Could 
we fully trust the above value of the secondary index for the Trinil femur—which 
is not possible—it would be an additional strong argument, were such needed, against 
this femur being that of a giant Gibbon. 

The secondary band-radial index seems as likely as the primary to be of marked 
service in grading the degree of pithecoid character in man. We think both might 
well be studied in conjunction. In particular the low values obtained for the orang 
need confirmation, and this might well form part of an extended study of the femur 
of the anthropoids. 


(iv) Absolute Lengths of the Condyles. 

We have already stated how our own condylar lengths are measured (p. 18), but it 
may be as well here to consider what other writers have said on the subject. Bumiiller 
grasps fully the importance of the two measurements of the length of the condyles, 
namely the natural or maximum length and the projected or oblique length. His 
description of his manner of measurement is, however, not very precise. He writes’: 

Natiirliche Linge beider Condylen mit dem Schiebezirkel von der héchsten vorderen (Kniegelenkfliche) 
bis zur hochsten hinteren Erhebung (Maximum der Kriimmung) ungefahr in der Hohe des Epicondylus. 

“Erhebung” from what? Does it refer to central plane of articular surface 
of condyle, or ‘to the border of it, or to one or other of these as the case may be ? 
Again what is the “Maximum der Kriimmung”? Is it the maximum curvature of the 
middle section of the condyle, or of its border or of the plane perpendicular to these ? 
In our taking of the “natural” or maximum length we proceeded as follows: The 
base bar of the calipers was placed over the epicondyle as nearly parallel to the 
median plane of the condyle as could be estimated and roughly parallel to the 
standard horizontal plane, the fixed bar and the sliding bar were then brought into 
contact with the anterior and posterior articular surfaces the base bar being adjusted 
so as to take the maximum measurement whether it occurred at the border of the 
articular surface or at points nearer to the median plane. The measurement is roughly 
at the level of the epicondyle. The main point is that we took not a skew 
measurement, 7.€. from, say, a point on border to a point on median plane, but the 
maximum diameter of a projection of the condyle on the median plane of the condyle, 
whereas the oblique length was the maximum diameter of a projection of the condyle 
on the standard sagittal plane’. If we take the highest and lowest points of the 

* Bibl. 81, 8. 141 (22). 


* That is the plane perpendicular to the standard horizontal and vertical planes through the inter- 
condylar point. 
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condylar articular surface relative to the standard vertical plane we may get a skew 
“natural” length, ¢.c. one not parallel to the median plane of the condyle and this 
does not appear justified. Martin' under “ Dicke des Condylus” measures the oblique 
length, so does Lehmann-Nitsche’, and both confine their attention to the external 
condyle. Klaatsch is very brief in his statement : 

Die Linge der Kondylen.. So bezeichnet man woh] am besten den gréssten Durchmesser der Kondylen 
in der Richtung von vorn nach hintern (Bumiiller)*. 

Klaatsch does not appear to have noticed that Martin and Lehmann-Nitsche are 
measuring the oblique length, namely Bumiiller’s ‘“ Projectionslinge des condylus 
externus” or the greatest height of the condyles above the base-board of the osteometer 
when the bone is in the standard position. This as Bumiiller with some truth 
observes* may be the projection length of the condylus internus in the case of many 
apes. Hultkrantz’ uses the term ‘“ Dicke des condylus externus,” and we believe has 
measured the oblique length. Klaatsch uses both Bumiiller’s and Hultkrantz’s results 
and adds others of his own. We are inclined to believe he has really measured the 
oblique lengths, but his wording just quoted suggests the maximum length. 

The question which lengths have been measured is of great importance, because 
the lengths’ difference, upon which great stress has been laid as a criterion of pithecoid 
character, is very diverse when taken on the natural and when taken on the oblique 
lengths. Asa matter of fact when taken on the natural lengths we are measuring a 
true size difference in the two condyles, but when taken on the oblique lengths we 
are largely measuring a positional difference of the two condyles. Thus Bumiiller 
starts by saying that the external or lateral condyle in man is “ kraftig entwickelt,” 
but the internal or mesial condyle is ‘“‘ weniger kriftig entwickelt,”’ while the reverse 
holds for the anthropoids and most.apes. He says that this difference of size need 
not be measured, but is sensible if the bone be placed on a horizontal plane®. It is 
perfectly true that the mesial condyle in the standard position of the bone is as a rule 
outtopped by the lateral condyle, and this is largely a result of position and not 
of absolute size, the mesial condyle slopes far more to the standard sagittal plane, than 
the lateral and this Bumiiller appears to admit at the bottom of the page just cited: 

Legen wir das femur mit seiner dorsalen Seite horizontal auf, so steht die aussere Fliche des Cond. 
lat. ziemlich senkrecht auf der Messplatte, wahrend die aussere Flache des Cond. lat, ziemlich schief nach 
aussen verlingt. 

There are in fact in man such small mean differences in the natural lengths of the 
two condyles that they could not be appreciated by the unaided eye, as we shall 
shortly indicate. The more “kriftig entwickelt” appearance of the lateral condyle to 
which Bumiiller refers can only be a result of their difference of position, or to a 
difference of size measured say by their breadths not their lengths. But such breadths 

1 Bibl. 63, 8. 202. 

* Bibl. 69, S. 286. 

SBibliois sola: 

* Bibl. 81, 8S. 140 (17). 

> Bibl. 85, 8. 173 (seems to follow Martin). 
§ Bibl. 81, 8. 80. 
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are not under discussion’. We think it desirable to give our full data on this point 
in order to counteract the very current view that the lateral condyle is much larger 
than the mesial. 


Difference of Natural Condylar Lengths (Lateral — Mesial). 


—8°5 | —7°5'| —6:5 |) 5:5.) = 4°51 = 855 |) = 2° 15 Ose Oa alekep ee ond. 445 ihaeonlGron maven Zz 
to to to to to to to to to | to | to | to | to | to | to | to] § 
='6°5'|| —5°5 | =—4°5 |) —3°5 | — 255) —1:5 | — 0°51 08) 3 deb 225 3200425) O89) OfOn| ny Olea eet 
=: 1 2 3:5) 15 13°5 | 23°5 | 39°5 126-5) 21-5) 12 |15 4 a 1 | 180} 17th cent. Londoners ¢ R. 
— — 5 7 14°5 | 23:5 || 28°5 | 32°5 | 28) 7/22 GQ 675) plied | a ee ry) ” 3 
a5) 5) dl 1°5 TO \ 15 ABS Ne 222o tS 25) 0) LOM esa 4: 2 | —= == 1 228 Aa a5 eR 
1 2 3 7 | 13 | 28..))205 196-5136 110] 88] 45) — = ee es s esa 
= = | = ae 1 3 3 2 10} 4 A Ves eo | Klaatsch’s ‘‘ Europeans ” 
Our four series give for the means : 
aR. +:4444+°1138 aL.—'185+°111 
OR. 4°551 4-135 OL, +287 +°136, 


It will be seen that actually our male left femora give an insignificant negative 
value while the female left series is scarcely significant. The right series for both 
sexes give significant but very small values about half a millimetre. Klaatsch’s small 
series gives +667 +216’, a value considering its probable error quite in keeping with 
ours. It does not seem reasonable to suppose that this }mm. in natural length 
would be appreciated by the unaided eye. It is to be noted that the modal value 
for both male series is zero difference. The female series being short show some 
irregularity, but the true modes cannot be far from zero. Now out of our 626 femora 
286 gave a negative difference or 46°/,. In Klaatsch’s short series 30°/, had a larger 
mesial condyle and in Bumiiller’s series in 30°/, of cases there was equality or excess 
of the mesial condylar length. In view of this we conclude as against Klaatsch that 
it is not possible on the basis of the —1°8 difference in condyle lengths to assert that 
the Trinil femur is pithecoid in character. A difference greater than —1°5 occurs in 
more than 21°/, of our femora and therefore cannot be considered as demonstrating 
pithecoid character in an isolated individual. Negative racial means would, however, 


1 The only data we know on this point are the few provided by Zanolli, who gives the index 
100 x Diam. trasv. cond. interno/Diam. trasv. cond. laterale= presumably the ratio of breadth of internal to 
that of external condyle as 93:8 for 20 ¢ and 96-0 for 23 ? Bolognese, and possibly Klaatsch’s somewhat 
mysterious ‘‘Condylen lat. Diam, longitudinalis” and “Condylen med. Diam. longitudinalis” of the Aurignac 
(R. 31, L.1, R. 34, L. 35) and Neanderthal (R. 37, R. 42) femora respectively. (Bibl. 103”, 8. 329, Tabelle 8.) 

* It is possible that this represents the difference of oblique lengths, in which case the agreement 
would not be so close. Bumiiller gives for 27 ¢s, presumably Bavarians, a difference of 2 mm. in the 
natural lengths and states that in four there was equality and in four excess of mesial condyle. He further 
gives 3°25 mm. as the difference in the projected or oblique condyle lengths of 12 femora, the range being 
from +1 to +6. Both these series are too short to be of any real value. We find for 73 és a difference 
of + 4:30 and for 62 9s one of +355, which indicate that the difference of the oblique lengths is very 
much greater than that of the natural lengths, 
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signify pro tanto in human data an approach to pithecoid character, although no stress 
can be laid on a negative value in an isolated individual. 

The table on p. 404 gives the absolute values we have been able to collect and they 
are summarised below. 


Summary for Lengths of Condyles. 


Maximum Length Oblique Length Difference of Lengths 
Lateral Mesial Lateral Mesial Maximum Oblique 
Lemuroids ate ae Sait alltescAzs: 12°73 12:21 11°85 + +38 + -36 
Cebidae 35h “of ae) LARS 14:91 14-08 13-86 - ‘17 + 19 
Simiadae i Bee ee239.0 25°36 24:14 23°65 — :20 + 49 
Dryopithecus rhenanus 1a Pero) 30:0 29°2 28:6 + 1:00 + °60 
{sith ane aes ape (ft pltteial! 19-4 17:67 KS} —1:3 = 5 
Ateles ... 36 See eek 25:25 23°6 23°5 — 1-15 — :10 
Greater Anthropoids nae nacm CRAG 51-80 41-65 46°18 —9:13. — 4:53 
Neanderthal Type _... 72:5 66°7 (ate) 66:7 + 5:8 + 4-4 
17th century Londoners 3 + 9 59:28 | 58-81 58:46 54°20 + 28 + 3°92 


It is clear from the longer table that for Lemuroids and lesser apes the differences 
of the condyle lengths, whether maximum or oblique, are small and by no means of the 
same sign in the same family, still less so within the genus or species. On the whole 
the difference of oblique lengths is generally positive, but exception occurs in all the 
Simunae, where not only the difference of the oblique lengths but of the maximum 
lengths also is negative and considerable. Dryopithecus rhenanus is an exception in - 
our measurement, but not in Klaatsch’s, and is thus out of the accordance it usually 
has with the Gibbon and Ateles. The sudden appearance of large negative values in 
the Greater Anthropoids seems to be beyond question and is somewhat startling when 
compared with large positive values in the Neanderthal Type. The large positive 
difference appears to be retained in Recent Man for the oblique lengths, but falls to a 
very small quantity in the case of the maximum lengths. Unfortunately we have no 
values for the Cromagnon Type or the Grimaldi Type to throw light on the transition 
from Neanderthal Type to Recent Man. It is clear from the longer table and what goes 
before that although individual genera may have excess of the maximum length of the 
lateral condyle, yet in a broad way Bumiiller’s statement is correct, if it is merely a 
statement of averages. On the average the lesser apes and anthropoids have a longer 
mesial than lateral condyle and this position is reversed in both Primogenial 
and Recent Man. Recent Man, however, for maximum length of condyles appears to 
have regressed on Primogenial Man and to stand between him and the apes. This 
is a position we so often find occurring, and should cause those to pause, who sum up 
' Neanderthal Man as being more “ gorilloid” than Recent Man. He is, but only in a 
very limited number of characters. 

Probably it will already have occurred to the reader that while the sign of this 
difference is interesting its absolute value is of small weight,'because femora of larger 
build will essentially have a larger condyle difference. The difference therefore needs 
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to be divided by a quantity measuring the size of the bone and we not unnaturally 
take the maximum length of the mesial condyle itself. But this leads us directly to 
the consideration of whether the Condylar Lengths Index is in excess or defect of 100. 
A study of this index, however, will. be found not to upset the very broad 
generalisations we have drawn from the crude differences. 


(v) Condylar Lengths Indices. 


This important index we take to be 100 x natural length of lateral 
condyle/natural length of mesial condyle. A similar index may be formed of 
the projective or oblique lengths and with several authors we cannot by any 
means be certain which lengths they have measured. The differences of the 
indices are not so considerable as might be supposed as both lengths are reduced. 
Still they are not reduced proportionately, and this while possibly not affecting 
the main features will certainly modify the minor details of the generic or racial 
order. At present the matter is not of such great importance as we have only 
slender data for the races of Recent Man, but it may be hoped that femoralogists in 
supplying this immediate need will take if possible both indices, or, if one only, will 
base their observations on the natural condylar lengths. 

The following tables contain all the data we have thus far been able to collect. 

The first table gives our results for the Condylar Lengths Index Cake Lengths) 
of the Primates. 


Taste XLVIII. Condylar Lengths Index (Oblique or Projected Lengths). 


2 Lorisinae (6) 92° ie q mies = 
g Parsiidae (2) 98°05 S © = = Dryopithecus rhenanus (1) 102-10 
© Chiromyrdae (2) . 10203 o ‘2 Recent Gibbon (2) 99°15 
5 Lemurinar (18) 105°73{ 35 a >, [Adeles (4) (for comparison) 100°43] 
& Galaginae (6) INO Fayeroyt 9 OO (Sr 
4 Indrisinae (8) 107-78) “= a Si = 
Bomar 5 
oS yn (go 87°31 (4), 2 89-42 (3) 2 

Cebus (6) 99-69 eee a aaonls (e +9 WE (7) ae 

Ateles (4) 100:43 «~ ¢ < Chimpanzee (2) 91-20 8 
2 Mycetes (2) 100-57 & © 4 Orang-utan (5) 9218 
3 Lagothria (2) 100:80 © 4 
2 Nyctipithecinae (8) 101:98 4 
O Brachywrus (2) , 103-14 Pithecanthropus erectus (1) 101-6 % 

Hapalinae (16) 103-95 & 

Pithecia (2) 104-10 

» Frimogenial Man, Neanderthal Type 106°6 

» Macacus (14) 100:87 & = Recent Man (17th a g 107-66 (73) 
§ Cercopithecus (8) LOL Ofees ‘A Londoners) ? 106-79 (62) 
‘2 Cercocebus (4) 101-42 = g jHecont Man (1 7/ih com tiey Oe eo0Te26 (130) 
= Cynocephalus (8) 102°36 § I Londoners) 
2 Semnopithecus (10) 104-46 S Australians ¢ 107-4 (2) ¢ 1053 (2) 
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We summarise as below: 


Condylar Lengths Indices. 


Maximum Lengtlis; Oblique Lengths | 
Lemuroids iz AOL ea 102-65 101-96 
Cebidae ne eas i 99°77 101°82 
Simiadae oe ae) ak 98°87 102-04 
| Dryopithecus rhenanus es 105°3 102-10 
+ Gibbon ee nat ust 94-1 99-15 
Ateles ... a nig Be 95-5 100-43 
Greater Anthropoids ... Pes 81-9 90°53 
Neanderthal Type... ee 110-7 106-6 
Recent Man ! 
(17th century Londoners) le OT 


Now this summary is very suggestive, the ratio of maximum condylar lengths 
falls continuously from Lemuroids to Greater Anthropoids. There is hardly any change 
in the oblique lengths from Lemuroids to lesser apes and even to the gibbon, but 
a sudden fall occurs at the Greater Anthropoids. This is followed by a correspondingly 
great rise in Primogenial Man, a rise maintained for the oblique lengths, but not for 
the maximum lengths, in the case of Recent Man. Neanderthal Man is much closer to 
Recent Man than to any Recent Anthropoids, and he appears to be the very reverse of 
“gorilloid” or even “ orangoid” in the ratio of his condylar lengths. The fossil gibbon, 
however, suggests that the tendency to exaggerate the mesial at the expense of the 
lateral condyle is relatively recent in the Svmznae even in the gibbon, and that if we 
could find fossil femora of the Greater Anthropoids, their condylar indices would be 
more like those of the Eppelsheimer femur and so more human. In other words that 
as far as this character of the distal epiphysis goes, man is more primitive than the 
modern Simunae, i.e. he approximates more to the lesser apes. Indeed an examination 
of the complete tables indicates that in none of the great primate families have ~ 
genera ever been wanting with their condylar indices far removed from those of 
Recent Man—the reader has only to look at both indices for Semnopithecus, Hapalinae 
and the true Lemurs. What is wanting is an explanation of why Man is like these 
particular genera of the lesser apes rather than like recent anthropoids. It can 
hardly be uprightness of gait which for this character separates man from the gorilla 
in the same way as Semnopithecus is separated from Macacus, the Hapalinae from 
Ateles or Cebus and the Indrisinae from the Lorisinae. Some feature of muscular 
development, some characteristic use of the knee-joint in posture or progression, ought 
to associate the Indiisinae, Hapalinae, Semnopithecus and Man, and differentiate them 
from the Lorisinae, Cebus, Macacus and the Siminae. In what respect do these 
groups fill supplementary places in nature ? 

We have included in the first of the above tables the few individual femora for 
which Klaatsch provides data and this for two purposes, (i) to indicate the absolute 
idleness of publishing measurements on single individuals. We are quite certain 
that when a complete racial table for the Condylar Lengths Index in Recent Man has 
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been obtained racial differentiation will be found between the Bavarians and Gilbert 
Islanders and between the Malays and the Italians; (ii) to indicate on the basis of the 
very slender material yet available that the big genera in our table are as far as we 
are able to judge differentiated in their means. The table in itself is extraordinarily 
suggestive, the order of increasing value of index being Anthropoids, Monkeys, Recent 
Man, Primogenial Man of the Neanderthal Type. The monkeys in this characteristic— 
equality of condyles—are nearer to man than the anthropoids or Primogenial Man. 
Whereas in. Recent Man and the Monkeys, there is an approach to equality, the 
anthropoids show marked excess of the mesial condyle and the Neanderthal marked 
defect of the mesial condyle relative to the lateral condyle. In other words Primo- 
’ genial Man is in this—as in a good many other respects—farther removed than Recent 
Man from the Lesser Apes. It is again as if, in the Neanderthal Type, a favourable 
variation had been overdone and Recent Man had had to return to a lower value 
closer to that of the Lesser Apes. One would certainly in the state of our present 
knowledge like to think of the Neanderthal Type as a gorilloid version of man, which 
had failed from the evolutionary standpoint. But there are so many features of the 
Neanderthal Type femur in which it differs more than Recent Man from the larger 
Anthropoids, that one is compelled to believe that the description of the Neanderthal 
Type as a gorilloid type of man is due principally to its general massiveness in 
appearance, supported by a few characters like the absence of a pilaster, the high 
Index of Robusticity and the absolute size of Head, but does not depend on a more 
minute quantitative study of the relative proportions of the parts. In a considerable 
number of relative characters it will be found that the average femur of the Simzadae 
is closer than that of the orang to the femur of Recent Man, and fascinating as is 
Klaatsch’s suggestion'—based principally, we fear, on visual appearance—of an 
orangoid origin for Recent Man and a gorilloid origin for Primogenial Man of the 
Neanderthal Type, we do not think it will stand a more minute investigation of 
femoral characters. The fundamental point in the discussion of the present character 
is the drawing together in the centre of Recent Man and the Lesser Apes, and the 
appearance on opposite flanks of Primogenial Man and the Recent Anthropoids. Those 
flanks were probably relative failures because they were opposite extremes. Do we 
suggest then that man has descended from a Lesser Ape form without passing through 
an anthropoid stage? On the contrary we hold that the protsimio-human was 
a troglodyte in form of femur, but that for this character he was, like Dryopithecus 
rhenanus, much more human than recent anthropoids, and this because he was 
approaching more closely to the branch point of the Simiadae. It is confirmatory of 
this interpretation that Recent Man so frequently appears to have reverted to the 
Lesser Apes. It only signifies that in some characters he is more primitive than 
Recent Anthropoids, by which we mean more like the common ancestor—the troglodyte’ 
who would naturally be nearer than they are to the branch point of the Simiadae. Of 


1 Bibl. 1027, S. 91—99 and Bibl. 102i, 8. 513—577. 
2 The sense in which we use troglodyte for a primitive Chimpanzee-like femur will be more fully 
elucidated in the following chapter. 
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course some stress is here laid on the position taken by Dryopithecus rhenanus which 
indicates a “converging value” for the Condylar Lengths Index of the Simnae. 
We are, however, depressed by the fact that Bumiiller gives 96°7 instead of our 105°3*. 

The reader will notice that in our table we have included certain interesting 
results for the mammals due to Hrdli¢ka. These values seem to justify that writer's 
opinion that the Monte Hermosa femur, which has been entitled Tetraprothomo by 
Ameghino and is looked upon by him as something of the nature of a protsimio- 
human, is probably the bone of one of the fossil American Felidae. The mean of 
Hrdli¢cka’s Canidae and Felidae group is 95°59, which is somewhat above the 
Tetraprothomo femur (89°5). That value, however, is flanked by Hrdlicka’s single 
specimen of the Ursidae (79°6) and these values are all much below that of the 
average Lemuroid and those of the Lesser Apes. On the other hand while not 
corresponding to any of the recent Greater Anthropoids, it has an approximation to 
a gibbon-like value. Unfortunately this fossil femur is not in the least like a 
gibbon’s, and if it were we have every reason to believe that fossil gibbons had a very 


1 We indicate elsewhere that the cast of the Dryopithecus rhenanus is not wholly reliable for exact 
measurements. Beyond Klaatsch’s measurements of the condylar lengths of the Eppelsheimer femur and 
some few values provided by Bumiiller we have not succeeded in finding any recent descriptions or data for 
this most important find. We have only Pohlig’s papers of 1890, 1891 and 1895 (Bibl. 49s, 8. 107, Bibl. 
49%is, second title 8. 41 and Bibl. 68', 8. 149). His account is wholly descriptive. In the first paper he 
promises “eine genaue Abbildung.” In the second paper we have a rough drawing of the proximal end of 
the femur only, the dimensions of which drawing are about 0°75” x 0:6”, which Pohlig describes as “ Beigabe 
der ersten richtigen Abbildung ”—and gives no reference to Kaup’s Plate, who at least gives the whole 
femur, although he reverses it! Even the scale of Pohlig’s rough drawing is not provided, so that no 
absolute measurements can be made upon it. We made on the drawing a few index determinations, ete. 
which we give below accompanied by the measurements given by Bumiiller (B) and Klaatsch (K) and in 
square brackets our own values from the cast. 


Collar Angle ... ast ... 122° [125°-5] 
100 x Vertical Disinetee of HeadiGanae: Collar Leazth ae | 56:9 [ 55-4] 
100 x Length of Neck®/Capito-Collar Length ee Ee we) nOO'O.| 1dzto 
100 x Length of Neck®/Capito-Collar Length = * aero (nr es 
(Length of Neck from base of Head to “ Coaxial Point, ® Spiral Line.) 

100 x Vertical Diameter of Neck/Vertical Diameter of Head ... 73:3 [ 70-0] 
100 x Vertical Diameter of Neck/Length of Neck) a5 ne 62°91 535] 
100 x Pilastric pam Length (B) af oi) eed o. Boreal 
Pilastric Index (B)_... si j Be i pes ae) 100 val 9854 
Popliteal Index (B) ... ome ee sie BP aa .. 65°4[ 63-5] 
Index of Distal Taper (B)  ... te an Ae eee .. 944[ 89:9] 
Index of Gracility (Lower) (B) Ane ae Be ve =e '69°3 [69-4] 
Maximum Length Lateral Condyle (K) ... Fats ais sen 162950 [32-0] 

»  Mesial Condyle (K) ate sie Pe: vit 990°0 | aba) 
Condsier Lengths Index (K) : 2 n., | 967 [L053] 
Condylar Index ((B) says same as that of Cisbon, re He OEM Tray 4 
Bicondylar Width (deduced from (B)) ba Bs or .. 89°8[ 41°1] 


Such appears to be the result of the “erste richtige Abbildung” and what German science has done 
for this most important bone! And yet some English investigators appear to have a slavish admiration 
for the products of German research ! 
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much higher Condylar Lengths Index, approaching the higher values of the existing 
Cebidae. Of course the Tetraprothomo value falls only a little short of what we 
might expect in a fossil ancestor of the Greater Anthropoids, but apart from the fact 
that traces of these Anthropoids, fossil or recent, are lacking in America, the Monte 
Hermosa femur is by no means the type of femur our present investigation leads us 
with some plausibility to suggest for the protsimio-human—zt 7s not human enough’. 
We discard therefore Ameghino’s suggestion of a prot-homo in the New World, and 
shall believe that America did not get much further than the Cebcdae in the upward 
ascent of the primates, until much more human (or anthropoid) links are found there 
than the Monte Hermosa femur. 

The position of Pithecanthropus erectus in the Condylar Lengths Index may be 
largely due to its queried value. Bumiiller gives only “91 to 94,” sufficiently in 
accordance with our independent determination under the circumstances. Thus 
placed it stands in Condylar Lengths Index close either to our own gibbon results, or 
to the average of five other gibbons, but we would remark still within the human 
range, and inside the not very improbable human range*. At any rate the point, 
such as it is, is only very slightly in favour of Bumiiller’s view of the Trinil femur as 
that of a new species of gibbon—Hylobates giganteus—and of Klaatsch’s argument 
from the condyles of its pithecoid and non-human character. But to emphasise the 
few slight pithecoid at the expense of the many average human characters of the 
Trinil femur is to overlook the fact that most human femora differ from the mean 
human femur and will show in a few characters deviations considerably greater than 
those found for a few characters in Pithecanthropus erectus. If, say 100 characters are 
taken on any single bone, then we should expect at least two of them to depart from 
type by twice the standard deviation of the character, and this is precisely what occurs 
in the present case. We must add to this that these slight deviations from human 
type are gibbonwards and not troglodytic as we should anticipate personally in any 
protsimio-human. 


(vi) The Condylar Indices. 


The Condylar Index, = 100 x Maximum Length of External Condyle/Bicondylar 
Width is taken as a natural measure of the relation of the sagittal to the transverse 
dimensions of the distal epiphysis. The maximum length is of course not truly 
‘ sagittal and in this respect it might be better to take the projective length which is 
the value taken by Bumiiller. We can give both for our material. We will term 
them Primary and Secondary Condylar Indices and give both where possible, although 
in the case of some authorities it is, as we have seen, difficult to say whether they 
have measured the natural or the projective length. 


1 Compare the results reached in our Chapter X. 
> The range in man is from 86 to 114 and 19°/, are as divergent in Condylar Lengths Index as the 
Trinil femur. 
52—2 
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Taste L. Primary and Secondary Condylar Indices. 


Group Primary Index Secondary Index . Source of Material 
3 Lorisinae (6) ... enya be 652° Pearson and Bell 
& Chiromyrdae (2) 88:7 wa 800 Re a 
‘8 Lemurinae (18) 1030 & 93:3 & a 
5 Galaginae (6) ... 1043 965 o 
8 Indrisinae (8) ... 1103 § 1029 8 i 
A Tarsiidae (2) 1196 = 1094 = z 
Lagothria (2) ... 59-55 57:0 Pearson and Bell 
Cebus (6) nf ae a <0 ten eme a es 
2 Mycetes (2)... ae cic 72°95 + 69a . 
S Ateles (4) (by ir Ti & 
@ Brachyurus (2) a See Hees s 74:4 q # 
© Pithecta (2)... ve A 77-95 © 756 © é 
Nyctipithecinae (8) B41 = 79:2 = A 
Hapalinae (16) 86:1 18-2 s 
» Macacus (14) ... Sieires COT Pearson and Bell 
 Semnopithecus (10) 83:6 19 80-7 a a 
- Cynocephalus (8) 84:8 82-8 . 
= Cercopithecus (8) 87-0 836 3 Fe 
%  Cercocebus (4) ... "88-65 si 84-75 st be 
New World Monkeys (4) = 76:3 Hrdlitka* 
Dryopithecus rhenanus (1) THAT 71:05 From cast 
2 Gorilla (7) L 60:7 a9 59-8 Bw 
.< Chimpanzee (2) 62°65» & 59-8, O 4 
‘a Orang-utan (5) be re 66:7 aS no ae Peanson and Bell 
# Gibbon (2)... ace ne 74:4 69-1 
Pithecanthropus erectus (1) 79:7 79:5 From photographs 
Javanese (1) = 70:7 Klaatsch tf 
Negrito (1) = 75:7 Mele 
= Fuegians (9) == 76°6 ; Hultkrantz 
«| Weddah (1)... anid a: 76°9 Klaatsch 
17th century Londoners 3 78:08(389) 979-91 (283) | ¢77-04(416) 9 79°26(299)) Pearson and Bell 
& Modern Bolognese pet BO 120) 1S ce (23)| Zanolli§ 
& Malay (1) ae — 77:6 Klaatsch 
& Gilbert Islander (1) at 78:3 “6 
Bavarians we — 3 78-9 (12) pas Bumiiller 
Australians (4) 3 82-6 (2) 9 81:9(2) | $ 81°85 (2) 2 80:95 (2) Pearson and Bell 
‘S : Spy (1) bie 18k lhe a From cast|| 
S$ & Neanderthal (1) ss 83°95 se 8280 2 » 
z = La Chapelle-aux-Saints (1) [84-22] & ceeera P< From photographs 
é Homo mousteriensis (1 auserr) (1) 84°52 = 81-6 = From cast 
2 Tetraprothomo (Ameghino) (1) — 89-5 Hrdli¢ka 
s Ancient American Felidae (5) — 91-4 ” ’ 
= Ancient American Canidae (3) —_ 93-4| E+ veers 
3 Modern American Felidae (5) — 96-7 S a ” 
Hyena striata (1) as 2 100-0 » 


* We have assumed Hrdlitka to have measured the oblique length of the lateral condyle. He gives a ‘‘ Breadth-depth Index of 
lower Extremity,” but this is based on what he terms the ‘‘ Maximum antero-posterior diameter of the lower extremity.” This, as 
in the case of three out of four monkeys, can be less than the maximum antero-posterior diameter of the mesial condyle. We 
prefer in our ignorance of what this diameter signifies to use what we take to be his measures of the oblique length of lateral 
condyle and of the bicondylar width. Rae 

+ Bumiiller states that the Condylar Index (72 to 73) ‘‘wiirde mit Hylobates iibereinstimmen.” Bibl. 81, p. 115. 

{ With some hesitation we assume Klaatsch to have measured the oblique length. 

§ Zanolli also gives the index 100 x Maximum antero-posterior diameter of Mesial Condyle/Bicondylar Width, 3 76°5 (20), ¢ 77-1 (28). 
Presumably this is the Secondary Index of the Mesial Condyle. 

‘ || From measurements given by Klaatsch, source not stated, we find Neanderthal R. 80°5, L. 81:6, Spy I 80-0. We have thought 
it safer, however, to retain our own measurements of the cast. Fraipont’s 55 for ‘‘Diamétre antéro-postérieur du Condyle” of Spy 
gives us nothing in the way of an index which can be trusted, ; 
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Summary for Primary and Secondary Condylar Indices of the Primates. : 


Family Primary Index Secondary Index 
Lemuroidea (42)... Ae ABE Bs 99-10 91:48 
Cebidae (42) hes ae oe od: 75°49 71-73 
Simiadae (44) ee rae A a: 85:15 82:31 

: am 

¥ = Dryopithecus rhenanus (1) 44 75°4 71:05 
2 -& 4Gibbon (2) Se 74:4 69:1 
(hoes [Ateles (4) (for comparison) =e 73°25 (ata 
# & Greater Anthropoids a we 63°35 61:8 
2 Neanderthal Type é 82°8 80:5 
7 Recent Man (Mean 11 groups) : _ 76°98 
4a 78:08 (389 77:04 (416 
g a 5, (17th century Londoners) | Aes Be { ae ak 
= ” ” ” ” 6+ 79-00 6 + P7815 


This table is as suggestive as that found for the Condylar Lengths Index. We 
see again the drop from the Lemuroids, through Simiadae to the Greater Anthropoids, 
then the apparent rise to the Neanderthal Type and the slight-apeward fall in 
Recent Man. In the case of the New World Monkeys the fall has been greater than 
in the Old World Monkeys. We interpret this again as in the previous case. For 
these features of the distal epiphysis man is more primitive than the Greater 
Anthropoids. He is closer than they are, and indeed closer than the fossil or recent 
gibbons are to the Simiadae. If the fossil Chimpanzee could be found we imagine 
that the Primary Index would be about 83 to 84 and then we should see a continuous 
descent of the index from Lemuroids, to the branch point of the Simiadae, to Prot- 
simio-human, to Neanderthal Man, to Recent Man. The lowness of the index in 
Cebidae and the Greater Anthropoids is recent and not primitive. 

The reader will remark that, as judged by the Secondary Index, Hrdlitka’s 
values for Canidae and Felidae’ place the mammals above the Lemuwroidea. The 
“‘squareness” of the aspect of the femur in the standard horizontal plane has been 
replaced in the upward course of evolution by a rectangular aspect, the long axis 
being transverse. 

That the position of the gibbons is due to the essential need of agility appears to 
us again confirmed by their close relation to Ateles. Pithecanthropus erectus falls well 
within the range of Recent Man and is separated from the gibbon by Recent Man. 

We may make the following classes: 


Hypostenobasic below 70 Greater Anthropoids, , 

Stenobasic 70 to below 80 Cebidae, Gibbons and Recent Man, 
Mesobasic 80 to below 90 Simiadae and Primogenial Man, 
EKurybasic 90 to below 100 Canidae and Felidae, 
Hypereurybasic over 100 Certain of the Lemuroidea, 


Both our Londoners and Zanolli’s Bolognese show the male more stenobasic than 
the female. 


1 Tt will be noted that Ameghino’s 7etraprothomo has followed the ancient American Felidae to their 
position in this table. 
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(vii) The Condylar Trochanteric Index; Condylar Femoral Length Ratios. 


We need a measure of the ratio of antero-posterior dimension of the distal 
epiphysis to the absolute size of the femur. _ We considered that the maximum length 
of the lateral condyles and the maximum length of the femur would have been the 
best measures on which to base such an index. Klaatsch, however, who had been 
among the first to grasp the importance of such an index selected the “length of the 
lateral condyle” and the trochanteric length of the bone. We can give both indices 
for our own data, but if we are to have any, however slender, comparative material we 
must use Klaatsch’s form of this index. Unfortunately we cannot find that Klaatsch 
has adequately defined his “‘ Kondylenlinge.” If he is following Bumiiller it should 
be the oblique length for the Condylar Index, and the natural lengths in the Condylar 
Lengths Index and when the discussion turns on the difference of lateral and mesial 
condyle lengths. In choosing our own index, we thought Klaatsch meant by “Kondy- 
lenliinge” the natural length (see our p. 401), and accordingly in our Table II, p. 116, 
and in our Table of Measurements of the Femora of Primogenial Man and Comparatives 
in Chapter X, we have provided the ratio of the natural length of the External Condyle 
to the Trochanteric Length. We will term this the Secondary Condylar Trochanteric 
Index. The Primary Trochanteric Index shall be the ratio of the Oblique Length of 
Lateral Condyle and the Trochanteric Length. Weare not certain whether Klaatsch 
wants to find the Primary or the Secondary but he gives what he calls the proportion 
of Condyle Length to Trochanteric Length, and this in his view really consists in 
dividing the latter by the former. Hultkrantz tables what he calls the ‘‘Dicke des 
condyl. lateralis” and refers somewhat vaguely to Martin’s paper on the Fuegians, 
Lehmann-Nitsche's paper on the long bones of the Row Graves, and Schmidt’s 
Anthropologische Methoden, Leipzig, 1888, for further details of his methods of 
measurement. Klaatsch considers Hultkrantz’s measurements identical with his own. 
Lastly we may take the first index suggested in this paragraph—which we believe to 
be the soundest—namely, that based on the ratio of Natural Length of Condyle to 
Maximum Femoral Length; we shall term this the Tertiary Index. This diversity of 
indices only indicates the crying need for standardisation in femoral measurements. 
On the other hand it is relatively easy to find factors which will satisfactorily reduce 
our indices to Klaatsch’s or vice versa in the case of man. We take our standards 
from our London series which is the only series of adequate length for such a 
purpose. We find’: 

Maximum Length 


Trichantere Lanett ie 104862 R., = 105203 L., = 1:0525 9 R., = 105082 L. 


These are so closely in accord? that we can take their mean 1:051 as a reducing factor 


1 See Table I, p/ 115. 

° Neanderthal and Spy both give the ratio 1:0481, La Chapelle-aux-Saints 1-0474, and only 
H. mousteriensis (Hauseri) with a doubtful Trochanteric Length gives 1:0322. We may take it to be for 
Primogenial Man 1-048, which agrees to 3 in the 1000 with the value for Recent Man. 
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for an index based on the Maximum Length in order to obtain an index based on the 
Trochanteric Length and *951 for an index based on the Trochanteric Length to find 
one based on the Maximum Length. 
Again we have: 
Maximum Length Lateral Condyle 
Oblique Length Lateral Condyle 
Sr OL09 Shy 1101199 L., 
—sOlG gee e011? (R.-pol a OlA (3-8 RE LL). 
The ratios are not so nearly equal here as in the first case, but as the majority of 
authors do not state for the indices in question either sex or side of the femora dealt 
with, we must perforce be content with 1:014, or in the case of the reciprocal ‘986. 


Thus: 


Primary Index = 


cot 17005250 Tee ale Lakes. L., 


100 Oblique Length of Lateral Condyle 
Trochanteric Length of Femur 
Oblique Length of Lateral Condyle ) 
Maximum Length of Lateral Condyle 
( Maximum Length of Femur 
Trochanteric Length of Femur 
Secondary Index x ‘986 x 1°:051 = 1°036 x Secondary Index, 


Secondary Index x ( 


/ 


and 
Secondary Index =°965 x Primary Index. 

The justification for putting in the mean values of the ratios of the condyle lengths 
and the femoral lengths depends upon the principle illustrated in our Chapter IV, 
Table III, p. 121. Each ratio does not make more than a small percentage change 
and if we neglect the squares and products of the individual variation from these small 
changes, we obtain the above result on taking mean values. Thus let J, be the mean 
Primary Index, J; the mean Secondary Index, Rg the mean condyle lengths ratio, 
R, the mean femoral lengths ratio; Alp, Aly, AR, AR, the variation from the means 
for any individual. Then we have accurately : 


Ipt Alp=(Ly+Als)(Rot ARe)(R, + AR;) 


FEF AI, Ak¢ , Ak; | square terms involving pro- 
=Ts Ko R,(1 ar ji eae ne R, ducts of small Tee 


Hence summing for a series: 


eile Ee, ee 


if we may neglect terms of the order of product of coefficients of variation 


1 
(Toop | 
x corresponding coefficient of correlation) compared with unity, and such neglect is 
usually permissible. If we apply the formula to an individual instead of to a series 
we have: 

Primary Index = Secondary Index x Rox R,x fy ue Blan: AB: ae Mi 
teeter 2 Ry i 


= 6-6 6-6 16  (@) woqqry @ 
y i (881 Ke (c6-€1 me (681 zr (z) oozwedunyg = 
> E IHL HS) FI wg 46-41 ee aed) eg: 5 
[eG pue uosavag Cn 0 ee al seat POAC Be (¢) weqn-BueIg & 
4svo WOLT 8-01 Cio GOL (1) snunuays snooyndohag 
- = L-€1. = 9-E1 = [eer Bo (g) snoayjrdoouay) 
3 B 1-81 & Gel 5 ¢-€1 st (qT) snoponyy 
“ ae, SRBC TL _ 96-1 — 661 cee (g) snpoydaooulig 
: % FEL to GO-ET wo GIT "* (QT) snoaygrdouwmayy 
[lead pur wosaveg = 611 % L11 Sel nes (p) 8n0qa000.109 
, x LST Let 6-11 ¥ (1) avuyodn py 
4 2 96-61  9GI = 6-11 is + () saqaohi py 
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and the accuracy of the interchange is much lessened owing to the fact that we shall 
now be neglecting terms of the order z}, (sum of coefficients of variation) compared 
with unity, and this is less permissible, causing in the work we are doing changes of 
perhaps 2°/, to 4°/,. It is the best possible, however, under the circumstances, 7.¢. 
until eee coiets have realised the importance of drawing conclusions only from 
fairly long series’. 

The table on pp. 416-417 contains all the ee bearing on the proportion of 
condyle to absolute femoral size that we can find. 

Had we taken the Secondary Index for Londoners and deduced the Primary and 
Tertiary Indices from it by our reducing factors we should have found 


Primary Index Tertiary Index 

g 14°46, 9 14°28, 6 13796, SIS 77, 
reasonably satisfactory values. Of course the reduction factors for man must not be 
applied to the apes, although as we have indicated they seem fairly reasonable for 
Primogenial Man. Accordingly we do not think it of any importance which lateral 
condyle length and which femoral length is taken for the specification of this index. 
The indices do not differ much from each other and retain the same serial order. But 
it is essential to standardise the index, and for each osteometrician to state exactly 
what he has given. We believe that very little is to be gained by taking the Tro- 
chanteric Length instead of the maximum. We took it on the authority of Klaatsch 
but as in the cases of the Proximal and Distal Breadth Ratios have found no advantage 
in it. The maximum length of the condyle is easier to take than the oblique length, 


1 We would ask the reader to remember that merely multiplying by such factors does not represent 
the whole work put into this table or other tables of this chapter. We have had to use all sorts of 
artifices to deduce the characters we need. We do not state this in order to emphasise the great labour 
put into these tables, but to warn the reader that in many cases he will not be able to verify our results 
by merely referring to the authors cited. The following instance will illustrate this and it is by no means 
an exceptional case. Bumiiller does not give either the absolute Condyle Length or the Trochanteric 
Length of his Bavarian material. Nor does he give the Bicondylar Width. He does give the Maximum 
Femoral Length (450-16) and the Diaphysial Length (385-0). He tells us that 

100 x Bicondylar Width/Diaphysial Length = 21:0; 

hence we reconstructed the Bicondylar Width in mms. as 80°85. Further he gives the Condylar Index 
as 78°9; thus we have: 100 Oblique Length of Lateral Condyle/Bicondylar Width =78'9. From this we 
reconstructed the Oblique Length of Lateral Condyle as 63°79. We were now able to obtain the Index : 
100 x Oblique Length of Lateral Condyle/Maximum Length of Femur=14:17. In order to get the 
Primary Condylar Trochanteric Index we have now to multiply by the factor 1:051; thus the value for 
that index for male Bavarians to whom the above values apply is 14:89, and the Tertiary Index will be 
14°37. The reader would search in vain for such indices in’ Bumiiller’s monograph! ‘The warning is very 
essential for the Tables of Racial Values issued from the Biometric Laboratory are largely reconstructed 
in this manner. We have recently had occasion to notice whole tables of racial craniometric values 
annexed from our cranial memoirs without acknowledgment. The values being cited as if the authors of 
the memoirs from which we took the original data had themselves provided our means or our indices. 
Thus we shall no doubt see quoted values of the Condylar Trochanteric Index as due to Bumiiller, Zanolli, 
or Klaatsch, abstracted actually from our table. It is not fair to make these authors responsible for 
reconstructions of which they might not approve, and for which the reader will search vainly in their 
papers, even if it does save the inert appropriator from the trouble of reading the original memoirs. 
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the latter for accuracy requiring special apparatus for it cannot be effectively determined 
by the calipers alone. We used the osteometer board and a vertical gauge. Perhaps 
then it is best to recommend all femoralogists to concentrate on the Tertiary Index. 


Summary of Table LI. Condylar Femoral 
Length Ratios. 


Family Primary Index Secondary Index Tertiary Index 
Lemuroidea (42)... sd oe 3 12°03 13-05 13:10 
Cebidae (42) Waa ah ace s, 11-03 11°62 11-49 
Simiadae (44) iis a ee ty 12°40 12°82 13-01 
Zz 
g £ (Dryopithecus rhenanus (1) bi 10:3 10-9 10°8 
“4 & {Gibbon (2) Sa er Es, 9-1 9-4 9°3 
‘a ~B, ([Ateles (4) (for comparison) ee 10°8 11-05 10°8] 
# & Greater Anthropoids (14) seh 14-43 14:68 14:23 
: 
S Neanderthal Type rr ihe ae 17°5 ROR Oe 17-2 
-E Recent Man (12 groups) sae he 14:27 14:65 13 98 
& Recent Man (17th century Londoners) 14°34 14:57 13°84 
iS 


This table is of special interest as indicating extremely small difference between 
Lemuroids and Simiadae. The Cebidae fall on the Lemuroids and so does Hylobates, 
here closely mimicked by Ateles. The hesitation of Srmiadae to fall in sympathy 
with Cebidae is explained by the continued rise in the Greater Anthropoids and in 
Man. Primogenial Man in the Neanderthal Type appears to have an exaggerated 
distal sagittal breadth relative to his femoral length. This apparently was corrected in 
Galley Hill and almost certainly in the Cromagnon Type for which we can find no single 
measurement of the condyles. The outstanding point is as usual what values to give 
to the Protsimio-human and the ancestors of the Greater Anthropoids. We expect 
something from 15 to 16', the maximum would then be reached in some ancestor of 
the Greater Anthropoids and in Neanderthal Man. Recent evolution would then 
show a falling relative condylar length in Cebidae, in Hylobates, in the recent Greater 
Anthropoids and in Recent Man. ‘The fact that Recent Man is closer to the Anthro- 
poids, particularly to the Chimpanzee, than to Neanderthal Man is not we believe an 
argument that he has not passed through a Neanderthal Stage—it is rather that the 
Neanderthal Stage for the Greater Anthropoids is at present missing. It emphasises 
the immense importance which would accompany the discovery of a fossil Chimpanzee. 

Now what has the present table, notwithstanding its pitiably slender material, to 
teach us with regard to Recent Man? If we could really trust to basing any con- 
clusion on Klaatsch’s measurements of isolated individuals we should once more find 
modern Europeans in the centre of the human group flanked by primitive races on 
the one side approaching the pithecoid, as Malay, Veddah and Negrito, and on the 


1 Of course there is a wide range of variation in this as in other indices, and no single index on a 
single bone would suffice to prove or disprove our suggestion. 
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other Primogenial Man, as in the Fuegians. It is sad beyond measure that we have no 
Eskimo, Aino, Moriori or other fringe races and no Negroes or North American Indians, 
to strengthen our table. Pithecanthropus erectus is absolutely ‘‘recent man” in this 
character and has an index sensibly the-same as that of a Javanese or Malay. It may 
also be said that the Trinil femur falls into the ape range. If so it is gorilloid and 
very remote from the gibbon, but as it certainly is not gorilloid in other features we 
much prefer the view that in this, as in most other characters, it is Recent Man, and, 
what is more, Asiatic Man. 


Slope of the Condyles to Standard Sagittal Plane. 


We will conclude this section dealing with the condylar lengths by a reference to 
the orientation of the condyles. We regret very much not having taken ab initio for 
the whole of our series the oblique length of the mesial condyle as well as that of the 
lateral condyle. The latter was taken because it had been used in the condylar index 
by Bumiiller. The slope, however, of the mesial condyle to the standard sagittal 
plane is greater than that of the lateral condyle, although it appears in the primates 
to be less variable; it is possibly a more marked intraracial character in man than the 
slope of the lateral condyle and accordingly it would be better worth studying, but 
we have no material by which to determine this point. Owing to the desire to limit 
the characters studied’ this character was rejected when planning our work. It has 
only been as the femur grew more and more familiar to us and we realised more fully 
the importance of its several characters not only as criteria for human races, but in 
their relationship to the like characters in other primates, that we have concluded 
that it would be wise in future to give more attention to certain characters we have 
neglected and less to others that we have spent energy on. Our excuse must be that 
we put too great faith in what previous writers—without much quantitative proof— 
had asserted to be important, and that not until we had ourselves dealt with them 
was it possible to realise that a better selection of characters could have been made. 
At any rate we consider the slope of the mesial condyle deserves a full study, when 
there are again men who have freedom without self-reproach to turn to problems of 
pure research. We were only able to measure the oblique length of the mesial contour 
in about } of our material. 


(viii) Condylar Obliquity Index and Condylar Obliquity. 

Clearly the ratio of oblique to maximum length of condyle will measure in a rough 
way its slope to the standard sagittal plane. It does not measure it accurately, because 
while the oblique length is strictly perpendicular to the standard vertical plane, and 
so parallel to the standard horizontal plane, the maximum length of the condyle is 
not strictly but only roughly in a plane through the oblique length parallel to the 
standard horizontal plane and so perpendicular to the standard sagittal. Indeed much 


* We may remind the reader that our tables contain over 80 absolute and indicial characters, and 
that at least 20 to 30 others not in the tables are discussed at various points of the text. We were more 
than eight years over the measurements and reductions and some limitation was absolutely necessary, 
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the same objections may be raised to this measure of the slope of the condyle as to 
Warren’s pseudo-obliquity: see our p. 31. All we can say is that in a roughly 
approximate way, if we take cos@=oblique length of condyle/maximum length. of 
condyle, @ will measure the slope of the condyle to the standard sagittal plane. We 
may term 100 cos # the condylar obliquity index and @ itself the condylar obliquity. 
The following table gives our own data for the Condylar Obliquity Index and for the 
Obliquity of both Condyles in the primates. 


Summary of Results for Condylar Obliquity. 


Condylar Obliquity Index Obliquity 
Family 
Lateral Condyle | Mesial Condyle | Lateral Condyle.| Mesial Condyle 
Lemuroids (42) ae Si at OnE Om 92°32 23° 4°3 21° 54"-7 
Cebidae (42)... Ae ve Be ole 93-05 17° 40':6 21° 23'-6 
Simiadae (44) .. ee aa ae 96°63 93°35 14° 186 20° 59'-2 
Simiinae (16) .. Wee pt 97°44 89-61 127 33/5 YAO WEY fl 
Dryopithecus rhenanus Q) Ba es 94:19 95°33 . 19° 38° 1.35" 
frets Gibbon (2) ~..: a a 96:94 91°91 14° 13’ 23° 12’ 
[Ateles (4) (for comparison) ... 97:93 93:07 11° 41’ Pha is 
eed Man (3) .. 97-74 — 11° 59’ 
(Recent Man (17th century Londoners) 98-63 92-74 9° 26° 22° 2 O75 


Now this table shows us that the slopes to the sagittal standard plane of lateral 
and mesial condyles have followed different lines of evolution. Among the Lemuroids, 
the slope of the two condyles are almost equal ; indeed in only two genera—G'alaginae 
and Lorisinae—is the obliquity of the mesial condyle the greater. In the four 
remaining genera it is very considerably less. The result is that in the Lemuroids as 
a whole the lateral condyle has on the average a slightly greater slope than the mesial. 
In the Cebidae all but two genera—the Hapalinae and Brachyurus—have the obliquity 
of the mesial contour the greater, and the mean slope of the mesial condyle is sub- 
stantially greater than that of the lateral condyle for the family. In the Semiadae no 
genera have the obliquity of the mesial condyle greater than that of the lateral condyle, 
and the difference of the mean slopes is still further increased. In the Simiunae in 
all cases the mesial condyle has the greater obliquity, and the average value is just 
double the slope of the lateral condyle. This development is continued in Recent Man 
until the slope of the mesial condyle is nearly 150°/, above that of the lateral condyle. 

Looked at in broad lines the evolution is of the following character—with certain 
divergences to be referred to immediately—the slope of the mesial contour from the 
Lemuroids to man has remained right through the lesser apes about 22°, but the slope 
of the lateral condyle to the sagittal plane instead of retaining its mean Lemuroid 
value of 22° or 23° has got steadily less and less until it culminates with 9° in the 
Homanidae. In other words the balanced slope of the Lemuroid condyle has been 
gradually replaced in the case of the lateral condyle only by a slope which is making 
the plane of that condyle more and more nearly vertical. 

We now turn to the divergences just referred to which are concentrated in the 
Siminae. In the first place we note that neither the recent gibbon nor Ateles are 
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for this character close to Dryopithecus rhenanus, although not so widely divergent 
from each other. Dryopithecus has a higher value of the slope of the lateral and a 
lower value of the slope of the mesial than might reasonably be anticipated. We 
should @ priory have expected the fossil gibbon to have condylar obliquities nearer 
than the recent gibbon to the Svmadae, and this is certainly not the case for the 
lateral condyle. The second unusual phenomenon is the position of the gibbon among 
the Semunae. It usually occupies a position well apart from the Greater Anthropoids ; 
so far apart that we have not felt justified as a rule in including it in the Sumiunae 
mean values’. But for the present character the index value for the lateral condyle 
stands between that of the chimpanzee and gorilla, and for the mesial condyle is 
sensibly the same as that of the gorilla itself*. The curious points are the approach in 
obliquity of the lateral condyle of the gorilla and the orang, not the chimpanzee, to the 
human value, and again the marked rise in obliquity of the mesial condyle in the case 
of both orang and chimpanzee. ‘This rise is without parallel in the primates until we 
get back to the Galaginae. In this character at least Recent Man is more “ gorilloid ” 
than ‘‘orangoid,” but judging by the values for Neanderthal Man and Recent Man of 
the obliquity of the lateral condyle, we have some reason for supposing that Neanderthal 
Man would tend more in the direction of orang and chimpanzee than in that of gorilla. 
A further study is certainly needed of why the Svminae in these characters break 
into groups so different from the usual, and why the groups into which they split differ 
so much from each other, and have such a peculiar relation to the values for the 
Homindae. Both values for Pithecanthropus erectus are queried values, but in slope 
of the lateral condyle the Trinil femur is far more nearly human than gibbon-like. 
In the case of the mesial condyle, that femur is within the human range, and nearer 
to Recent Man than to the Recent Gibbon, but nevertheless still closer, practically 
identical with the non-gibbon-like value for the Eppelsheimer femur. 

The value for the Galley Hill femur is practically worthless ; it is determined from 
the minimum limits to the condyle lengths. It suggests without proving that the 
Galley Hill femur would find its parallel rather in the Neanderthal group than in that 
of Recent Man. 

The old fashioned evolutionary order Lemuroids, Semzadae, Simunae, Primogenial 
Man, Recent Man receives some support from this character*. As an isolated instance, 


1 This need for separation has been so great that on the basis of the femur alone, we should prefer to 
place the gibbon in a separate family from the Greater Anthropoids, e.g. the Hylobatinae. 

2 If we take into account the femur of a third gibbon (Hylobates lar) measured by us, the condylar 
obliquity indices for the three gibbons give 97-07 and 91°39 or obliquities of 13° 54’ and 23° 57’, thus 
denoting no significant change in position. 

* The late G. Schwalbe supports (see Bibl. 94'", S. 166) the descent indicated by 


Pithecanthropus erectus or as alternative |+Pithecanthropus erectus 


Y 
Homo primigenius + Homo primigenius 
(Neanderthal Type) (Neanderthal Type) 
/ 
Homo sapiens Homo sapiens 


and does not think discussion of the two of much worth. His views are of special importance, because 
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however, it can have only limited value. At the same time the obliquity of the lateral 
condyle is a character very probably closely related to uprightness of gait and should 
be given weight proportional to this import. 


(ix) Study of the Femoral~Articular Surface of the Knee-jout. 

A. Absolute Size. We have taken two measures of the absolute size, namely 
(a) the Width of the Distal Articulation and (b) the Height of the Patellar Articular 
Surface, which will be more briefly spoken of as Patellar Height. These two measure- 
ments are by no means very closely correlated, a great breadth of distal articulation 
may well be associated with a short patellar surface. For example: Pithecoa and 


Taste LI. Absolute Value of Distal Articulation. 


eek Distal _ G _ Distal 
P Articulation Width OUP Articulation Width 
, Larsudae (2) ie OREN Dryopithecus rhenanus ... — 35°3 
Ss Galaginae (6) ae eu <= 
£ Lorisinae (6) si Cre 
g Lemurinae (18)... 159 ¢ 2 Gibbon (2) ... ke 7 ne 22°6 
3 Chiromyrdae (2) ... LO ‘EP Orangutan (0) 1 sec eee 46'8) 09 
Indrisinae (8) ie 16-4 ‘a Chimpanzee (2) 58:37, $ = 
iw Gorilla (7) 76-2 zo 
Hapalinae (16)... 9-0 
Nyctipithecinae (8) Wh ae 
@ Brachyurus (2)... 1215 N Pithecanthropus erectus... soak S80" 
<3 Pithecia (2) ue 15°25 = 
2 Cebus (6) ... = 16:85 ¢ a 
O Lagothrix (2) — ... ee ‘2 Cromagnon Type (5) ss ws 82:2 
Mycetes (2)... se 22°9 % § Grimaldi Type (2) - 77°81 
Ateles (4)... a 30°5 == Neanderthal Type (6) __ ... i 69°5 
; ‘= = Homo awrignacensis (Hauseri) (1) [64-0] 
» Cercopithecus (8) ... 204 3 Ay 
-§ Macacus (14) 26°2 2 Eg | 
3 sie rise ore (10) Mo a & § 17th century Londoners : CTS) is 70:22* 
.& Cercocebus (4) Ee 26°4 S 2 @ (62) .. 62:25 
2 Cynocephalus (Sy 34:2 fo 23 3 7 


* Our four Australian femora give: ¢ 72:9 (2), 9 65:6 (2). 


Lagothrix have almost the same patellar heights (6°7 and 6°4) but their distal articu- 
lation breadths are very unequal (15°25 and 19°95). Again, Neanderthal Man and the 
fossil gibbon Dryopithecus rhenanus have almost equal patellar heights (16°7 and 
168) but most unequal distal articulation breadths (69°5 and 35°3). Thus neither 
articular measurement is in itself a standard of size and their ratio as given by the 
Rotular Index is a very important generic character within each family. It follows 


they are always backed by careful study and are not mere hypothesis. It seems to us, however, that 
there is important difference between the two alternatives, especially in regard to Pithecanthropus erectus... 
Our study of the Trinil femur seems to render it impossible for Neanderthal Man to be a link between 
Pithecanthropus erectus and Recent Man. But Schwalbe worked principally on the crania, and some 
may find adequate reason in this for separating the Trinil femur from the cranium. Be this as it may 
our detailed study of that femur makes it in our opinion purely that of Recent Man, and if it be 
that of the Protsimio-human, then neither Neanderthal Man nor indeed his branch point can well be 
placed between Pithecanthropus erectus and Recent Man. 
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also that their ratios to the maximum length of the femur—+.e. the Distal Articulation 
Ratio and the Rotular Ratio—are far from proportional and form indeed very marked 
characteristics of the primates. We can emphasise the distinctions between the 
genera of the primates by taking the ratio of the patellar height to the diaphysial 
length, this is the Rotular Diaphysial Ratio, which runs of course nearly parallel with 
the Rotular Ratio although with higher values’. 

Now if we place any stress on size—and vague and irregular as absolute size is we 
are compelled to place some stress on it—the continual increase in the distal articulation 
from Lemuroid to Old World Monkey, to Greater Anthropoid and then to Man is 
noteworthy. When we come to Man the exaggeration in the case of Cromagnon Man 
and the reversion of Recent Man to the Neanderthal and therefore to a more apelike 
value is a sequence which we have had and shall have again occasion to refer to. The 
Grimaldi Type value is only to be treated as an untrustworthy suggestion. As usual 
the Trinil femur is merely human, and Dryopithecus rhenanus once more indicates 
that the Recent Gibbon is a specialised form of a more massive femoral type. Con- 
clusions of real value will, however, scarcely be arrived at from absolute sizes. Judging 
from mean values, however, for this character the Lorisinae are nearest to type in the 
Lemuroid group, Cebus in the Cebsdae, Cercocebus in the Simmadae, and the Chim- 
panzee in the Anthropoids. 

Our next table provides the corresponding data for the patellar height. The note- 
worthy point here is that the patellar height for the New World Monkeys is if 


TaBLe LIV. Absolute Value of Patellar Surface Height. 


Patellar Surface Patellar Surface 
Group Height Group Height 
, Folaginae (6) 5°6 Dryopithecus rhenanus (1)... Bd 16:8 
3 Lorisinae (6) 56 S 
= Tarsvidae (2) pg) i 
2 Chiromyrdae (2) 795 & an, Gibbow (2)7-7aaaie AEE eee are 10-95 
3 Indrisinae (8) 100 ¢ a: Orange (5) 1 ee ene ee ne ue, 19-6), a0 
Lemurinae (18). 127 "g Chimpanzee (2)... tit ioe 22 of 8 = 
way: Gorilla (7): 2a) Memes nee oe ae, 24:8) AN 
Hapalinae (16)... 4:7 
Nyctipithecinae te DeOla 
g Lagothrix (2) 64 Pithecanthropus erectus (1) eine yah) 
s Pithecia (2) eft eS 
2 Cebus (6) ... ® ( 3 ai 
SB) 5 SOs 3 Cromagnon Type (5) an bee 25°8 
Brachyurus (2)... 9°75 $2 Grimaldi Type (2) Ln eee 30-722 
Ateles (4)... ah 1175 == Neanderthal Type (6)... be. 16:7 
i ir *5 = Homo aurignacensis (Mauser) (1) [19-5] 
> Cercopithecus (8) ... 10G ie a 
 Macacus (14) S80 12-1 ao n 
.2 Semnopithecus (10) 13°6 Bg y7 i oh 
Logon NN 15-65 g 35 17th century Londoners : iG dns ee 
2 Cercocebus (4) Sn 15°95 s om a 2 anes . 


* Our four Australian femora give: ¢ 26°65 (2), ? 22°75 (2). 
1 We postpone the discussion as to the difficulties which arise in taking the distal articulation width 
and the patellar height to the following chapter. 
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anything slightly bedow that of the Lemuroids, while the Lemuroids, Simadae, Sumunae 
and Man show the same continuous increase in size, and practically maintain the same 
relative order of genera. Pithecanthropus erectus is merely recent manlike, certainly 
not hylobatic, but Recent Man has retained the full increase of patellar surface height 
of the Cromagnon Type. Our value for the Neanderthal Type, based solely on photo- 
graphs and casts, if correct is singularly low, approaching that of the much shorter 
femur from Eppelsheim. The Chimpanzee and Cebus remain respectively the type 
femora for this character of their respective families, but for the Lemuroids the Aye- 
Aye replaces the Lorisinae, and Semnopithecus replaces Cercocebus for the Simuadae. 
More light is likely to result from a consideration of the indices. 


B. Indices. (a) Distal Articulation Ratio. We turn first to the size of the distal 
articulation relative to the size of the femur, 7z.e. to the Distal Articulation Ratio. 
The following table indicates that the whole aspect of matters changes when we deal 
with relative instead of absolute size. While the Cebidae had not developed an 
absolute distal articulation as large as the Simiadae the mean relative size is the same 
for the two families, although from Brachywrus to Lagothrix the Cebidae provide 
a wider range of index values. There is a gradual ascent in index from Lemuroids to 
Old World Monkeys to Greater Anthropoids. But Primogenial Man has a relative 
articulation less than the Greater Anthropoids and standing between them and 
Dryopithecus. He is however nearest to the Recent Chimpanzee. Recent Man recedes 
still further from the Anthropoids much as the Gibbon has receded from its fossil 
predecessors. It would be not unreasonable to suggest that the Prot-simio-human— 


TABLE LV. Distal Articulation Ratio. 


G Distal Articulation Distal Articulation 
roup Ratio Group Ratio 
Tarsvidae (2) 2: Oye ; . 
pe ey (8) ions Dryopithecus rhenanus (1)... sal 12°3 
5 Lemurinae (18) 12:3. ir 
g Lorisenae (6) 125 & me) Gibbon (2) \ic-. ae rad eee ee 11-75 
3 Galaginae (6) 128 g ia Chimpanzee (2) 25,7) ey te 18-55) go 
Chiromyrdae (2) 12°85 © q. Orane(D ries. bak ta3 Rae 195 }' $2 
on Gorilla(7) ea aa ee Bee eee 292) AR 
Brachyurus (2)... 11:3 
Pithecia (2) ue Tiida 
Q Nyctipithecinae (8) 13052 Pithecanthropus erectus (1) Bs |e 6.038 
= Ateles (4) ... a 13°65 = 
3 Hapalinae (16)... 13-7 = 
o Sige). cp eae a = ‘2 Neanderthal Type (6)... 165 
rhaeahe ey ae 2,4 Grimaldi Type (2) BA Gd 16-12 
Ga eee) a § = Cromagnon Type (5) Hee a 15-5 
ee a 1 12-0 > = Homo aurignacensis (Hauser) (1) [15-1] 
 Semnopithecus (10) 12°9 oo 
.§ Cercopithecus (8) ... Same 2 
5 Cuintei hath ts} ot ae q 8 & 17th century Londoners ¢ (73) ... 15:76* 
2 Macacus (14) bl ge y y Sh Case te 
* Our Australian femora give: ¢ 16°15 (2), ? 16-4 (2), approaching in this more the Neanderthal Type. 
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the ancestor of the Greater Anthropoids and Man—had a distal articulation index of 
16 or 17, 2.e. was in this attribute chimpanzee-like in character. 

It is, perhaps, worth noting that no individual genus now stands very close to 
the family means, although we recognise fully how the addition of another species 
might change any generic mean, so few are the individual species in each genus that 
we have aa able to deal with. The nearest representatives of type are: the Lemurs in 
the Lemuroids, H apalinae i in the New World Monkeys, although Cebus is but slightly 
displaced, Cercopithecus i in the Old World Monkeys, while the Chimpanzee is only 
representative of type in the Anthropoids provided we take the Gibbon into account, 
otherwise the centre is shifted to the Orang. The positions of Tarsius, the Aye-Aye 
and Lagothrix suggest specialised development rather than closeness to ancestral forms, 
if we assume that a family has spread out in a variety of directions from an ancestral 
form in order to cover special phases of environment, rather than developed in a single 
direction. 

(b) Distal Articulation Index. The next index to come under consideration is 
the Distal Articulation Index, z.e. the ratio of the breadth of the distal articulation 
to the breadth of the distal epiphysis. It may be taken as a rough measure of the 
extent to which the distal epiphysis serves as a bearing surface. In Neanderthal Man 
it is a relatively small portion, in the Indrisinae, Ateles, Cynocephalus and the Orang 
a relatively large portion. 


TaBLE LVI. Distal Articulation Index. 


G Distal Articulation : Distal Articulation 
TOMP Index Group Index 
, Lorisinae (6) 80°65 Dryopithecus rhenanus (1)... ae 85:9 
= Chiromyrdae (2). 86:05 2 
£ Tarsiidae (2) 586 88-45 e 
5 Lemurinae (LS) Paice: 90:0 a Q Chimpanzee (2) he cy a 84:15 
3 Galaginae (6) 20 90-1 = & Gibbon (2) ... ee oe ae Gey aie 
Indrisinae (8)... 93:2 ‘a Gorilla (7) ... J 90:2 S 2 
wm Orang (5) 93°3 
Brachyurus (2). 87:9 
Nyctipithecinae (8) SRN ak 
rs Hapalinae (16)... 89:0 = Pithecanthropus erectus (1) ae 93-62 
am Cebus (Ol of: 89:0 & 
‘3 Mycetes (2)... ae O92) re i 
O Lagothrix (2)... 90-7 z 
Pah “a (2 90:75 & ‘= Neanderthal Type (6)... nee 79-4 
te rH ) er oo &,g Homo aurignacensis (Hauseri) (1) (85°3] 
sa Dor orb NG 2S Grimaldi Type (2) ete |) 85-611 
‘=  Cromagnon Type (5) st so 88°3 
» Cercocebus (4) sc May S a 
-§ Macacus (14) << 90-5 = 
.S Cercopithecus (8) ... 90-6 = : 
i Gopmaechale 410) 91-0 g 3 & 17th century Londoners : i cnt aa 
2 Cynocephalus (8) ... 93:2 SI a se * Nake ; 


* Our Australian femora give: ¢ 913 (2), 2 92°95 (2), diverging therefore more than our Londoners 
from the Neanderthal Type. 
Now this table is of interest because it indicates that the Distal Articulation Index 
has not changed more than a point since the Lemuroid stage.. The Lesser Apes, both 
54—2 
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Old World and New World, advanced perhaps two points, the Anthropoids fell back 
again a point and Recent Man is practically identical with the mean of the Anthropoids, 
89, which is one point above the mean of the Lemuroids, or above Tarsius and one 
point less than the Lemurs. The singular constancy throughout the primates of this 
index is noteworthy. The only anomalous value is Man of the Neanderthal Type (79°4), 
which is only approached by the Lorisinae. We might be inclined to doubt it 
altogether did not the fossil Gibbon show a loss of four points on the Recent Gibbon, 
which suggests a possible loss of four points of the fossil Chimpanzee on the recent 
Chimpanzee and would bring us very nearly to 80 and the Neanderthal value for the 
Prot-simio-human. Even then this primate would find no parallel among recent 
primates except the Lorisinae. 

The value for Pithecanthropus is a doubtful value and for a single bone, even so 
it is well within the human range (81°7—101°0) and much nearer to Recent Man than 
to the fossil Gibbon. Our values for Primogenial Man are undoubtedly singular, but 
they are admittedly precarious. Still they correspond to what we have several times 
had to note—an index considerably lower than the Anthropoid value rising to at least 
Recent Man value in Cromagnon Type femora, and thus marking a reversion to ape- 
like values. Thus Recent Man separates the Anthropoids from Primogenial Man—a 
not infrequent occurrence. The significant point which should be borne in mind is 
that Primogenial Man is differentiated from Recent Man in the same sense as the 
Chimpanzee and Dryopithecus rhenanus from the other Anthropoids. In the case of the 
distal index Tarsus supplies the type to the Lemuroids, Mycetes or Cebus to the 


Cebidae, Cercopithecus to the Simiadae and, what is unusual, the Gibbon to the 
Anthropoids. 


(c) Rotular Ratios. We now pass to the relative size of the patellar height, 
and take in one table the Rotular Ratio and the Diaphysial Rotular-Ratio. 

Here it will be noted that there is a regression in both indices from the Lemuroids 
to the Lesser Apes, although it is more marked in the New World Monkeys. Between 
the Simaadae and the Simiunae there is very little difference, if the Gibbon be included, 
although there is a distinct rise (7°6 and 9°3), if we deal only with the Greater 
Anthtopoids. Then with Primogenial Man we have the same peculiarities as in the 
case of the Distal Articulation Index, the index falls to a very low value and then 
rises almost to Recent Man values with Cromagnon Man. It is as if palaeolithic 
man had inherited the absolute size of patellar surface of some apelike ancestor placed 
upon a femur of much increased size. With Cromagnon Man the articular surface is 
increased in proportion to the size of the femur, and the rotular indices become almost 
those of Modern Man. If we may trust our values for Homo aurignacensis (Hauser), 
that femur in the distal articulation is not modern, being nearer to Neanderthal than to 
Recent Man. Dryopithecus rhenanus is fairly close to the Recent Gibbon, and those who 
believe in a gibbonlike ancestry for Man and the Anthropoids may legitimately associate 
Recent Man with the Gibbon in this character, but if this be done they must clearly 
place Primogenial Man on a different line of descent, for if Recent Man came through 
him, Fossil Man and Fossil Gibbon diverge from rather than approach each other. 
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Taste LVII. Rotular Ratio and Diaphysial Rotular Ratio. 


Diaphysial Diaphysial 
Rotular Rotula 
Group Ra 40 pas Group Ae r Pees 
Chiromyrdae (2) 5-45 7:3 Dryopithecus rhenanus (1) 41 eb 6-6 
% Indrisinae (8) 68 Sl 76 & oe 
i > 
& Lorisinae (6) (ETS | ASHE ee 
= Galaginae (6) 9:05 4/108 3 | 2 Gibbon (2) BTS | 6455 
< Tarsiidae (2) 9:2 S 106 3 | ¢ Chimpanzee (2) Tt 8-6 
Lemurinae (18)... | 9-9 115 ‘2 Gorilla (7) Tah Bee 
Orang (5)... 8385 |107 S 
Pithecia (2) B15 | 58 ‘ 
Lagothria (2) ODua ea ipa’ cy 
Q pe (6) nee = fe S Pithecanthropus erectus (1) son || es 6-1 
Cebus ee ; : 
2 Brachyurus (2)... | 6:3 g ee 
. Soa FSSH I las 
= yen () (*)| b3.e| 22 3/2 Neanderthal Type (6) . | 395 | 4-7 
ris Z ) ve ae ae 2 = Homo aurignacensis (Hauseri) (1) [4:6] [5-2] ° 
apalinae (16) .. : = = Cromagnon Type (5)... eerie Oe 6-3 
i om Grimaldi Type (2) sas se) O23 74 71% 
» Semnopithecus (10)| 67 sal} 77 x || A 
& Cynocephalus (8) 67h = 1-8 
. . » 
DESIG |) 9 gira omy toto gy | gon | eae 
Aeet R Siete 4 9 D) m 
2 Cercopithecus (8) 74 | 8454 || a ” a Eatee) Pag a 


* Our Australian femora give Rotular Ratio: ¢ 5:9(2), 2 5°7(2) and Diaphysial Rotular Ratio: 
$ 7:0(2), 9 6:85 (2), diverging more than our Londoners from the Neanderthal Type. 


The Lorisinae for this character are nearest to type in the Lemuroids, Cebus in the 
Cebidae, Macacus in the Simiadae and the Chimpanzee in the Suminae. 


(d) Rotular Index. We now turn to our last index of the distal articulation, 
z.e. the Rotular Index, which measures in a rough way the ratio of articular surface 
height to breadth. The following table gives our data. 

Now this table expresses numerically the fact obvious on the inspection of the 
femora that from Tarsiws to Neanderthal Man there has been decrease of the patellar 
height relative to increase of the distal articular breadth. If as we think probable 
the long tongued patellar articular surface be associated with power of spring (cf. femora 
of cats, rabbits, hares, etc.'), then a big factor in the history of the evolution of the 
primate femur is the replacement of the power of springing by power of upright gait. 
Among the Lemuroids Tarsiws and the Lemurs have the highest index and on this 
assumption the highest power of spring ; the lowest indices are those of the Aye-Aye 
and Lorisinae, but these are far above the average of the Cebidae. In that family 


1 The following table gives the Rotular Index for certain mammals: 


Wild Rabbit Ve eas bid yay (0:2 
American Agouti ... Hs ae sop AOU 
Domestic Cat £3 ae es wee 04:9 
Lion.. : A es aa 48:1 


Sehanded Armadillo os ae 0-9 
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Lagothrix and unexpectedly Ateles* stand at the bottom while the Hapalinae and 
Brachyurus*® are the most powerful in spring. Among the Simiadae Macacus and 
Cynocephalus should be on our hypothesis those most upright in gait, while Cerco- 
pithecus and Cercocebus retain a power of spring of almost, a Lemuroid character. 
Dryopithecus rhenanus stands close to the Recent Gibbon which with the Orang are 
the most agile of the Siminae, while Gorilla and Chimpanzee are the more capable 
of vertical gait. With Neanderthal Man the index and hypothetically the power 
of spring reaches its minimum and then begins to ascend through Cromagnon and 
possibly Grimaldi Types till it reaches again a value in Recent Man little less than 


TasBLeE LVIII. Rotular Index. 


| 


Group Rotular Index Group Rotular Index 

, Chiromyrdae (2) 49-7 Dryopithecus rhenanus (1)... eee, 47°6 

 Lorisinae (6) OeZyen . 

= Indrisinae (8) 62:3 S 

a Galaginae (6) 69°48 © iGorilbee7) Tac Wey eet aie: 327 ) aie 

3 Lemurinae (18) 80:2 gf .q Chimpanzee (2)... ane 1B: 38-75) § > 
Tarrsiidae (2) 96-75) ll Graney) cial Rag ea LU on Neste 

w# Gibbon (2) ... he ae Ad 48°3 
Lagothrix (2) se 32°05 
Ateles (4) ... me 38°55 

g Cebus (6) ... s3° 42°7 = Pithecanthropus erectus (1) ae 32°94 

~~ Pithecra (2) ma 43°95 

3 Mycetes (2) AT-4D & 

O WNyctipithecinae (8) 48-9 = e Neanderthal Type (6) i 24-0 
Hapalinae ae) ck oe & § Homo aurignacensis (Hauseri) (1) 30°5 
Brachyurus (2)... 557 = = Cromagnon Type (5) AP ee 32°4 

a Grimaldi Type (2) ek bie 34:7 19 

» AMacacus (14) one 45°71 & Ay 

 Cynocephalus (8) ... 46°77 

.& Semnopithecus (10) 51:0 3S Fr rete 

= Cercopithecus (8) ... 51:8 q 8 5 MS NARS COE : te ee aie 

2 Cercocebus (4) i 60-4 bea a 2 We 


a 


* Our Australians give: ¢ 36°75 (2), 9 3 
Neanderthal Type. 


65 (2), and diverge as much as the Londoners from the 


that of Ateles and the Chimpanzee. If our suggestion be a valid one Recent Man, 
while retaining his uprightness of gait—the breadth of his distal articulation is as 
great as that of Neanderthal Man—has recovered something of the ape power 
of spring—his patellar height has increased beyond that of Neanderthal Man. We 
have in fact further evidence of that reversion of Recent Man to a more apelike 
character than that of Primogenial Man, who so to speak overshot the mark. 

If we can rely on the value given for Pithecanthropus erectus, it is widely remote 
from either Recent or Fossil Gibbon. The owner of the Trinil femur had less power 

* Ateles so generally runs parallel to the Gibbon that the result is unexpected. It would be interesting 


to know the exact difference in mode of progression between Afeles and the Gibbon. We cannot account 


for the position of Ateles by supposing a considerable patellar height, but a great breadth of distal articula- 
tion; both are in fact mediocre. 


* The position of Brachywrus in all these tables must be taken as open to question, for our specimen 
was a young one. 
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of spring than Recent Man’s average, although the doubtful value of his index falls 
within the human range (28 to 43). We may conclude this discussion of the table by 
noting that the Galaginae are nearest to type in the Lemuroids; that the type les 
between Pithecia and Mycetes—or better between Cebus and Nyctupithecinae, for the 
former are represented only by two femora apiece—for the Cebidae. Semnopithecus is 
exactly type for the Simadae for this character, while the Chimpanzee is again type 
for the Greater Anthropoids. 


C. General Points as to Distal Articulation. We may now draw attention 
to some general points bearing on the seven characters of the distal articulation 
treated in this section. In all but one case, that of the absolute patellar height’, 
both Old and New World Monkeys differ from the Lemuroids in the same 
direction. In view of this it is very difficult to accept such a pedigree as that 
of Haeckel’s which assumes the Cebidae to have parted from the main line of 
descent before but the Simadae later than the Lemuroid stage. Putting aside 
absolute size in which the Simiadae have made much greater progress than the 
Cebidae, out of the five indices the Simzadae in two, both those for distal articulation, 
have gone further from the Lemuroids than the Cebidae, but in both these cases the 
differences are so slight that we might be content to say that in pure distal articulation 
indices Old and New World Monkeys agree. On the other hand for the three rotular 
indices the Stmiadae are sensibly more remote than the Cebidae from the Lemuroids. 
It would thus seem legitimate to argue, as far as the distal articulation of the femur 
as concerned, that both Cebidae and Simiadae came off from a Lemuroid ancestry and 
fixed the distal articulation ratio and index before separation; that after separation 
the Simiadae retained or developed higher rotular indices than the Cebidae, i.e. may 
have had a tendency to revert towards the Lemuroids; that this manifests itself to the 
full in the Greater Anthropoids, which are practically lemuroid in the rotular ratios, 
but in the rotular index—that which makes in our opinion for upright gait—the Greater 
Anthropoids have carried out the progression started in the Cebidae, the progression 
which leads to Man, while the Gibbon, in both fossil and recent forms, has scarcely 
bettered the position of the Simzadae, and remained essentially a springing animal. 

With regard to type forms for the articulation of the distal epiphysis our results 
seem to indicate that the Lorisinae’® form the type for the Lemuroids with three 
firsts and one second out of seven characters ; that Cebus is the type for the Cebidae with 
four firsts and one second; that Macacus with three firsts and one second is type for 
the Simiadae; while the Chimpanzee with four firsts and one second is type for the 
Greater Anthropoids. 

We trust that this slight investigation of the distal articular sane will indicate 
how much of interest would arise from a fuller eee of this surface not aay for 
the primates but for the mammals as well. 


1 Even in this case all we can say is that the Cebidae do not differ sensibly in patellar height from 


the Lemuroids. 
2 The Lemur is only closest to type in one and second in two characters ; a position equalled by Varsius. 
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(x) Concluding Remarks on the Distal Epiphysis. 


The accompanying table gives our reconstruction of the hypothetical Protsimio- 
human. We note again how close in many respects are the indices to those of Recent 
Man, the values of which were not considered in our determination. This seems to us 
to emphasise the point that many of the human femoral characters are more primitive 
than has been anticipated and we hold that the Greater Anthropoids have diverged from 
a type which was not without many human characters. At the same time that type 
indicially is usually intermediate between Recent Man and Recent Chimpanzee, while 
Recent Gibbon lies as a rule outside that range. In those characters in which Man 
and Chimpanzee are widely divergent from the Gibbon our Protsimio-human will be 
found to follow the former and not the latter, in other words its femur is troglodytic 
not hylobatic. Thus the distal epiphysis confirms the surmises we have made from 
the indices of the shaft and the proximal epiphysis. 


TaBLeE LIX. Characters of the Distal Epiphysis of the 
Hypothetical Protsimio-human. 


Character Recent Gibbon faa oe Gunteane Recent Man 

Bicondylar Width se ee 25°25 62-0 69:3 74:88 
Max. Length Ext. Condyle ey 18-0 47-7 43-4 59-28 
Max. Length Int. Condyle see 19°15 477 51:5 58°81 
Oblique Length Ext. Condyle ... 17-45 46°3 41-45 58-46 
Oblique Length Int. Condyle ... 17-6 43°9 45-45 54:20 
Ext. Cond. Hor. Band-radius ... 7-45 18-0 20-1 17-85 
Ext. Cond. Vert. Band-radius ... 7:25 17°8 19°55 19-65 
Height, Patellar Surface $i 10:95 OED 22°6 24-34 
Breadth, Distal Articulation ... 22:6 52:1 58°3 66:23 
Condylar Index ... Ce an 74:4 77:0 62°65 79-0 

Condylar Lengths Index he 94:1 100-0 84-2 pee LOOT 
Bicondylar Ratio wae re 13°05 1931 . 22°0 17°54 
Band-radial Index Ne ae 97°8 99:0 97°25 111-36 
Condylar Troch. Index ... Me o Am 15:0 13°95 14:57 
Distal Articulation Ratio E 11°75 16-0 13:55 216 1552 
Distal Articulation Index abe 89°7 84:0 84°15 89-05 
Rotular Ratio... ah sad 57 6:0 7:2 5°67 
Rotular Index... dak are 48°3 37°4 38°75 36°75 
Diaphysial Rotular Ratio 6°45 7:14 8:6 6°68 


We fear the reader will consider our discussion of the distal epiphysis singularly 
incomplete and we frankly admit the truth of the criticism; but this incompleteness 
arises, however, largely from the fact already referred to, namely that comparative 
human material is almost entirely wanting, and in view of this our aim has been 
to suggest the interesting problems which are associated with the femoral part of the 
knee-joint rather than to assert dogmatic conclusions. In the intervals of more 
engrossing war work, it has been easier to work on the femora of monkeys and apes, 
than to deal de novo with long series of human femora, which are only to be found in 
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continental, especially French Museums. But this very extension of our work to the 
lower primates has opened up broader and more general problems than could arise 
from interracial data in the case of Man, and we hope that this fact may to some 
extent compensate the anthropologist for the absence of comparative human material 
in this section. That absence indeed may suggest questions to be answered if he has 
the osteometric material at his disposal, while to those anthropologists, who are living 
in touch with the primitive races of to-day, we would appeal begging them to remember 
that this monograph has striven to demonstrate that crania are not the only material 
which it is valuable to collect and forward to the museums and laboratories of this 
country. 


(xi) An Examination of the Dwarf Femur. 


We have noted in the course of our discussion on the femur of Recent Man that 
we meet with simiine and even lemuroid reversions in certain of the anomalies of the 
human femur ; we have further noted that these anomalies not infrequently appear to 
be associated with pathological femoral conditions (see our p. 107 and elsewhere). On 
our hypothesis the prot-simio-human femur was a short robust femur of a troglodyte 
character, 40°/, longer than that of the Recent Chimpanzee, it is true, but 20°/, 
shorter than that of Recent Man; it would have accordingly much the size of the femur 
of dwarf Recent Man. It appeared just worth the while to inquire whether the femur 
of the human dwarf has any characters, which can be looked upon as at all reversions 
to our prot-simio-human femur. We devote this section to certain comparative measure- 
ments intended to throw light on this point. 

It is well known that human dwarfs may be divided into three broad classes : 
namely (i) the Racial Dwarfs or true Pygmies, and the Pathological Dwarfs divided 
into the two main groups, (ii) Ateleiotic Dwarfs and (iii) Achondroplasic Dwarfs’. 
Of the racial dwarfs we have been able to measure the femora of two Bushmen, and 
an, Andaman from the Museum of the Royal College of Surgeons. We have not studied 
the Akka femur, owing to the necessity during the past few years of working on material 
which could be at once picked up and dealt with in the brief intervals of other work. For 
the pathological dwarfs we have both femora of a dwarf from Ancient Egypt. This dwarf 

‘appears to us to be ateleioticfrom the femora although the skull is of largesize. A notable 
feature is the great difference with regard to quite a numberof characters of the right and 
left femora of this dwarf’. Lastly we have an excellent example of true achondroplasia in 
the femur of a dwarf from Khartoum. The skeletons of these last two dwarfs are also in 
the Museum of the Royal College of Surgeons. In the following table we place the 
measurements of these dwarfs against those of our Prot-simio-human and of two very 
primitive types of femora, namely: (@) the mean of two Australian aboriginal males 


' See the Zreasury of Human Inheritance, Vol. 1, pp. 355 et seg. Cambridge University Press. 

> From the pathological side this skeleton has been very fully discussed by Dr Douglas E. Derry : 
«A case of Hydrocephalus in an Egyptian of the Roman Period,” Journal of Anatomy and Physiology, 
Vol. xitvu, pp. 436—458, London, 1913. He notes hemiplegia and partial paralysis of left side, but 
does not emphasise the dwarfism.” 


K, P. 55 
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in our possession and (6) a singularly primitive human femur, obviously of considerable 
antiquity, of which we have no history, also in our Laboratory. 


(a) Angles. Now there is little to be learnt from absolute size because our 
fundamental length for the Prot-simio-human is very arbitrary and might easily be 
25 mm. in excess or defect. On the other hand the absolute values of the femoral 
angles are of importance and we see that the fundamental triangle for the Prot-simio- 
human differs not only from that of Recent Man (angles 7°:8, 41°°5, 130°:7), but from 
those of both pathological and racial dwarfs, which are singularly close to that of Recent 
Man as typified by our Londoners. It is obviously closer to the primitive type of 
human femur as exhibited in the first two columns. 

Again the torsion of the shaft is higher in the racial dwarfs (39°°0) than in 
Recent Man (25°:0), to which latter value the achondroplasic femur (21°°5) approaches. 
The Prot-simio-human femur belongs again to the relatively low torsion of the shaft 
group represented by the primitive femora of the first two columns. Little can be 
said of the ateleiotic dwarf unless we hide the truth under a mean! His right femur 
exhibits low torsion of the shaft (8°°5), similar in intensity to the Australians (6°'1), 
but his left femur has a higher grade of shaft torsion (101°°5) than we have ever © 
before encountered. This is only saying that this dwarf’s left femur is certainly 
deformed, as may also be observed in the pilastric diameters and index. In the case 
of retorsion, both kinds of dwarfs exhibit a high degree of it; the primitive femora 
and the Prot-simio-human a low degree of it. Lastly for the torsion of the femur in 
the ordinary sense the Prot-simio-human agrees with the primitive femora in having a 
low degree of it. The Andaman and one Bushman have a moderate amount of torsion 
similar to that of Recent Man (about 14°°0). The other Bushman has a small negative 
torsion, while the achondroplasic dwarf has a negligible torsion and the ateleiotic dwarf 
shows in the two members opposite exaggerations of torsion. Thus as in so many 
racial problems little is to be learnt from the femoral torsion proper. In the case 
of the obliquity the racial dwarfs give a mean of 10°°7 not very different from that 
of our Londoners (10°:4). The. pathological dwarfs show a lower degree of obliquity 
(about 6°°3), while the Prot-simio-human has but a slight degree of obliquity. We 
should have anticipated only a small amount of obliquity in the “primitive race” 
femora—as in primogenial man; but this is certainly not the case with the Australians. 
Thus as far as it goes in this character the pathological dwarfs come somewhat nearer 
to the Prot-simio-human. For the whole series of angles, however, it is not possible 
to say that either pathological or racial dwarfs are more Prot-simio-human in character 
than non-dwarf primitive races. 


(b) General Indices. With regard to the indices we find among the general 
indices that little can be learnt from the Oblique Direct Lengths Indices, whether for 
the capital or trochanteric lengths. Thus, in the case of the former, the primitive 
race femora have a value 99°3, the same as that of our Londoners and both in excess 
of the racial dwarfs, 98°8. The achondroplasic and ateleiotic femora might both be 
variations from that of Recent Man, and the same may equally be said of the Prot- 
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simio-human femur. More significant results flow from the robusticity of the femur. 
Here we have: 


Achondroplasic Dwarf ..; 18°8 Advanced Races Ns AN 
Prot-simio-human eT 1453 Racial Dwarfs ... Sen R OAKS 
Primitive Races... tae B°G Ateleiotic Dwarf ele A eR 


It is clear that the Prot-simio-human is separated by Recent Man from both 
ateleiotic and racial dwarfs, and that it is impossible to consider the exaggerated 
robusticity of achondroplasia as a reversion to a simian ancestry. 

The Pithecoid Index gives us the following result : 


Achondroplasic Dwarf... 100°4 Advanced Races ae one 
Prot-simio-human Sie OSG Racial Dwarfs ... yw O4O 
Primitive Races Je Roe Ateleiotic Dwarf pee OLA) 


Thus the Racial and Ateleiotic Dwarfs are further removed from the Prot-simio- 
human than either group of Recent Man. The Achondroplasic Dwarf is, however, 
more simian than the Prot-simio-human for this character. We may not be able 
accurately to describe this fact as a reversion of the achondroplasic femur to the 
Prot-simio-human type, but it is certainly one among: several features in which the 
achondroplasic bone is more simian not only than Recent Man, but than the Prot- 
simio-human itself. 

For the Proximal and Distal Breadth Ratios we have : 


Proximal Distal 
Breadth Ratio Breadth Ratio 

Achondroplasic Dwarf semen tot Achondroplasic Dwarf ee oO) 
Primitive Races a ett 23°8 Ateleiotic Dwarf 58 wie 20°8 
Ateleiotic Dwarf a aH 23-0 Prot-simio-human ..... a 19°5 
Advanced Races ae nh 22°1 Primitive Races sas ae 18°9 
Prot-simio-human a ae 22-0 Advanced Races ae ae 18°5 
Racial Dwarfs aa soo AI Racial Dwarfs BAS a 17°8 


In both cases the advanced races are nearer to the Prot-simio-human than any 
type of dwarf. It is not possible therefore to speak of the relative size of the epiphyses 
as a case in which any type of dwarf shows a reversion from normal man to a Prot- 
simio-human ancestor. | 

Accordingly the General Indices of the femur give no systematic support to the 
hypothesis that the dwarf is a reversion to or a survival of a distant ancestral 
form, 

We may now consider the indices of the three chief portions of the femur. 


(c) Indices of the Shaft. First, those of the shaft. We have summarised the 
results in Table LXI. 

Now in analysing this summary we may dismiss at once any index where the 
Prot-simio-human lies between or on the borders of the range of values given for 
Recent Man, for it is clearly not possible in such a case to speak of reversion. Also, 
if an index for the dwarfs hes in this range it may again be dismissed from our 
consideration. 
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On the first ground we need not concern ourselves with the Popliteal Index, 
Index of Popliteal Skewness, Sofft Index, Index of Sagittal Slenderness, or the 
Primary Index of Bowing. 

Now let us consider the Racial Dwarfs. The values of the Platymeric, Popliteal 
Pyramidal, Popliteal Shaft Indices and that of Proximal Gracility lie between those 
of Recent Man. The values of the Pilastric Index and the Indices of Distal Gracility, 
Transverse Slenderness and Proximal Taper lie outside the range for Recent Man, but 
on the other side of that range to the Prot-simio-human. ‘This leaves only two out of 
the 15 indices of the shaft considered in which we could even suggest reversion. 
Of these the value of the Secondary Index of Bowing is four times closer to that of 
advanced man than to that of the Prot-simio-human. In the remaining fifteenth index 
the racial dwarf has so far overshot the mark that the Prot-simio-human is four times 
closer to the femur of the advanced races than to that of the Racial Dwarf. It will be 
seen that the shaft gives no evidence whatever that the Racial Dwarf is in any way 
a reversion or a relic of a Prot-simio-human ancestor. As far as the shaft is concerned 
we find no suggestion that man has ascended from a Prot-simio-human stage through 
a racial dwarf phase. 


Taste LXI. Indices of the Shaft. 


| Recent Man | Dwarfs 
Indices ) pra : na 
Primitive | Advanced Racial | Ateleiotie | A&hongr> 
Platymeric Index 363 a 77°0 84:0 88:0 79°6 83-0 75°5 
Pilastric Index na Pele L228 103-0 98-0 116-6 138-5 95-2 
Popliteal Index a se 756 69-4 70:0 70:0 69°6 69:8 
Index of Popliteal Skewness ee 96-0 90-8 96°9 89°7 94-4 98-8 
Popliteal Pyramidal Index ...| 39-4 32°9 30°3 34:1] 41:9 43°14 
Soffit Index... ae 51-6 50-4 50-0 50°8 47°73 44-6 
Index Proximal Gracility nate 83-2 88-7 90:0 86-9 73-4 89-4 
Index Distal Gracility sarin Re: 70-9 75:0 65-9 558 73°9 
Index Trans. Slenderness ... | T4 TA 8-6 6°6 60 12°6 
Index Sagittal Slenderness. ... | 8-4 (hes) 8-4 “ee! BBall 12-0 
Index of Proximal Taper ...| 82:3 92-0 99-6 796 82°7 88:8 
Index of Distal Taper Ae) ERS 96-0 95:2 92°0 91:3 99-2 
Popliteal Shaft Index Real ther reel 32°2 37°7 28°8 26-2 39°54 
Primary Index of Bowing _... 3:2 2-5 3°2 3:2 2°3 +0°9 
Secondary Index of Bowing ... 37°3 39-0 49-0 41-0 48-4 t 


We next turn to the Ateleiotic Dwarf. The following indices lie in the Recent 
Man range: Platymeric Index and Index of Proximal Taper. The following indices 
lie outside the Recent Man range but on the opposite side to the Prot-simio-human, 
namely, the Pilastric, the Popliteal Pyramidal, and the Popliteal Shaft Index, together 
with the Indices of Proximal and Distal Gracility and of Transverse Slenderness. 
We are thus again reduced to the Index of Distal Taper and the Secondary Index of 
Bowing. Now, the Index of Distal Taper is for our ateleiotic dwarf: R. 102-2 and 
L. 80°3. It is impossible to consider either of these values as a reversion to a Prot-simio- 
human value of 95°2! We are thrown back, therefore, on a single index, that of 
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secondary bowing, as the sole suggestion of reversion. We may, therefore, certainly 
dismiss this type of dwarf from our consideration as a possible reversion. 

We now turn to the other pathological dwarf, the achondroplasic. Here there 
are only 14 indices to be considered’; those of Proximal and Distal Taper lie in the 
Recent Man range; the Platymeric and Popliteal Pyramidal Indices lie outside that 
range, but on the opposite side of it to the Prot-simio-human value. There remain 
five indices for consideration. In the case of the Index of Proximal Gracility, the 
prot-simio-human value is 1°3 points (90°0) from the advanced race value (88°7) and 
the achondroplasic value as nearly as possible is midway between the two (89:4). 
No stress can therefore be laid on this as a possible case of reversion. The Index of 
Transverse Slenderness is so exaggerated in the case of the achondroplasic femur, that 
the value of this index for the Prot-simio-human is three times at least nearer to that 
of the advanced races. It seems again impossible to suggest that this is reversion ! 
On the other hand, if we take the Pilastric and the Popliteal Shaft Indices, together 
with the Index of Distal Gracility, there is a distinct approximation in these features 
to amore simian form. The pilastric transverse, as in most apes, is greater than the 
pulastric antero-posterior diameter, the distal portions of mesial and lateral faces are 
more nearly vertical, and the popliteal apex is relatively higher up the shaft. We must 
not argue that these are only pathological results, for the very essence of the patho- 
logical condition might be that it released “determinants” long since inactive in the case 
of Recent Man. Before expressing a final opinion it seems desirable to consider whether 
similar approximations in character are to be found when we deal with the epiphyses. 


(d) Indices of the Proximal Epiphysis. We turn now to the proximal epiphysis, 
and summarise our results in the following table. 


Taste LXIT. Indices of the Bust. 


Recent Man Dwarfs | 

Padices Prot-simio- E 5 

Primitive | Advanced pan Racial Ateleiotic Achondro- 
plasic 
Robusticity of Head ... PANS 20°6 22°3 19-1 226 34-0 
Ellipticity of Head 97-5 99-0 99-4 99-4 94-7 101-6 
Ellipticity of Neck ... 67°8 one 78:0 78:1 71:4 99-5 
Secondary Index of Neck 51°3 55:4 55-0 55:0 54:0 45°2 
Lemotic Index 12°6 11°8 10-4 9:9 eZ 14:0 
Head Bust Ratio ‘ 59-3 61:0 69-9 66-0 89:0 75 0 
Primary Bust Ratio ... ieee 17:0 15°8 14-4 12°95 22:4 
Secondary Bust Ratio 17-9 gal 16-0 14-6 13°05 5 
Bust Shaft Index 2! 20-7 20°05 19-0 ; 16°8 15:1 29-4 
Capital Ratio ... ee Pe 10°5 10°3 ets ae 9-5 led 16°8 
Capito-bicondylar Ratio Ase 57-9 58-6 58-1 |. 565 59-2 57:8 
Epiphysial Ratio Met me 98-0 96-5 83° 4 85-6 66°5 Vga 


Here we can only dismiss two indices, the Secondary Index of the Neck and 
the Capito-bicondylar Ratio, because the Prot-simio-human’s values lie in the Recent 
Man range. 


1 Five of these are already dealt with, for the Prot-simio-human values lie in the Recent Man range. 
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Turning to the Racial Dwarfs, we note that the value of no single index lies in 
the Recent Man range. In the following indices the value lies on the opposite side 
of the Recent Man range to the Prot-simio-human value: Robusticity of Head and 
Capital Ratio. This position follows from the fact that the Racial Dwarf has a head 
small as compared with the femoral length, while the Prot-simio-human has a relatively 
large head. Neither the ateleiotic nor the achondroplasic dwarfs resemble the racial 
dwarfs in this aspect. In the remaining eight indices the racial dwarf recedes from 
Recent Man in the same direction as the Prot-simio-human. In two of these indices, 
the Ellipticity of Head and the Ellipticity of Neck, there is close agreement, and in the 
Secondary Index of the Neck there is also identity. In proportions of head to bust 
and of bust to shaft racial dwarf and Prot-simio-human show tendencies in marked- 
correspondence, namely the head is large as compared to bust and the bust is small 
as compared to shaft. These features are also maintained in the ateleiotic dwarf, 
where, however, the ellipticities are very divergent from the Prot-simio-human values. 
In Robusticity of Head, z.e- in the size of head relative to the femoral length, however, 
the ateleiotic dwarf approaches closer to the Prot-simio-human type. The corre- 
spondence of the racial dwarf with the Prot-simio-human in the proportion of bust to 
size of femur is the more noteworthy, as it is precisely here that the Prot-simio-human 
is less like the Chimpanzee (see Table LX, p. 434), z.e. less troglodytic and more 
hylobatic. We must accordingly admit in the bulk of the indices of the bust a consider- 
able approximation of the racial dwarf to the Prot-simio-human, but this relationship 
appears to be associated with a hylobatic rather than a troglodyte tendency in both. 

We now turn to the Ateleiotic Dwarf. Here only Ellipticity of Neck lies in 
the Recent Man ranges, so that we have nine remaining indices to consider. Of these 
Ellipticity of Head is on the opposite side of the Recent Man range to the Prot-simio- 
human value and may be dismissed. In two others, the Robusticity of Head and 
Capital Ratio, the Ateleiotic Dwarf is closer to the Prot-simio-human than the Racial 
Dwarf for the dimensions of his femoral head, owing to his infantilism, are more 
troglodyte as they are in the human child’. In the remaining six indices the devia- 
tions of the ateleiotic femur from that of Recent Man are markedly exaggerated, so 
that in all six the Prot-simio-human is nearer to Recent Man of the advanced races 
than to the Ateleiotic Dwarf. Had such a comparison been possible we should 
probably have found the non-adult Prot-simio-human closer to the Ateleiotic Dwarf. 
As it is, it is the proximal epiphysis of the Racial Dwarf—excepting the relative size - 
of the head—which corresponds most closely to that of the Prot-simio-human. 

Turning lastly to the Achondroplasic Dwarf, we have ten indices to discuss. 
Four of these, the Lemotic Index, the Primary and Secondary Bust Ratios and the 
Bust Shaft Index, can be at once dismissed, for they lie on the opposite side of the Recent 
Man range to the Prot-simio-human indices. In just the very characters wherein the 
Prot-simio-human femur approaches the hylobatic the achondroplasic femur tends to 
the troglodytic! In the remaining six indices the exaggeration of the troglodytic 


' For example, if we deal with robusticity of the head, Rodriguez gives for 94 adult Japanese: 
mean ¢ 22-16, ? 21-07, but for 16 young Japanese regardless of sex: mean 22°30. See Bibl. 10, p. 29. 
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tendency is so great that all resemblance to the Prot-simio-human disappears. The 
Robusticity of the Head and the Capital Ratio exceed those of the male Gorilla, the 
Ellipticity of the Head is somewhat in excess of either Gorilla or Chimpanzee, the 
rotundity of the neck exceeds that of some femora of the Neanderthal Type, to 
which also the Head Bust Ratio approximates. The Epiphysial Ratio is also 
Neanderthalloid. Shortly, if the Achondroplasic Dwarf is to be looked upon as a 
reversion, it is a reversion in its proximal epiphysis rather to the Chimpanzee or to 
Neanderthal Man than to our Prot-simio-human. 

We conclude, therefore, that as far as the indices of the bust are concerned, we 
can only find a valid association between the Racial Dwarf and our Prot-simio-human. 


(e) Indices of the Distal Epiphysis. Lastly we turn to the Indices of the 
Distal Epiphysis, which are summarised in the table below. Of the ten indices three, 
the Condylar Lengths Index, Condylar Trochanteric Index and the Distal Articulation 
Ratio, may be dismissed at once from consideration, as their values for the Prot-simio- 
human lie in the Recent Man range. 


Taste LXII. Indices of the Distal Epiphysis. 


Recent Man Dwarfs 
Indices 7 i 0 a peers . 
Primitive | Advanced Racial Ateleiotic eet 
Condylar Index a as 79-4 79-0 £40 80°9 79:8 79-2 
Condylar Lengths Inde ats 97-4 100°6 100-0 100°5 113°9 96:2 
Bicondylar Ratio re sais 17-1 17°55 ileal 16°8 19-4 29:0 
Band-radial Index... .. | 106-4 111-4 99:0 92°8 94:5 85-4 
Condylar Trochanteric Index 15:0 14:6 15:0 14-4 16-6 23-0 
Distal Articulation Ratio... 16°5 15°5 16-0 15:8 17°6 2651504 
Distal Articulation Index ... Sill 89-05 84:0 94:3 90-9 90-1 
Rotular Ratio He a8 5°8 57 6:0 5-4. 6:0 10:5 
Rotular Index ot tees 354 36°75 37-4 34:3 34:0 40:3 
Diaphysial Rotular Ratio 6-7 67 7:15 6:4 7:2 14:1 


We now take the Racial Dwarfs. For Condylar Index, Bicondylar Ratio, Distal 
Articulation Ratio, Rotular Ratio, Rotular Index and Diaphysial Rotular Ratio, the 
indicial values lie on the opposite side of the Recent Man range to the Prot-simio-human. 
There can thus be absolutely no question of the racial dwarfs exhibiting a special 
association in distal epiphysis with the Prot-simio-human. They cannot for this portion 
of the femur be looked upon as preserving an earlier stage of Recent Man. 

We next turn to the Ateleiotic Dwarf. Here in Condylar Index and Rotular 
_ Index the values for this dwarf are on the opposite side of the Recent Man range to 
those of the Prot-simio-human. In the Distal Articulation Index this dwarf lies in 
the Recent Man range. Thus for comparative purposes we have only to consider four 
indices. Of these three approach closely the Prot-simio-human values, namely the 
Bicondylar Ratio, the Rotular Ratio and the Diaphysial Rotular Ratio. The high 
values of these indices are what we should anticipate if the distal epiphysis in the 
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Ateleiotic Dwarf, as compared with femoral or shaft lengths, is exaggerated’. This 
corresponds to what we have found for the ateleiotic dwarf in the case of the proximal 
epiphysis, and marks an important distinction between the ateleiotic and racial dwarfs. 

Lastly we consider the Achondroplasic Dwarf. In the proportions of the distal 
epiphysis as represented by Condylar Index and Distal Articulation Index he lies in 
the Recent Man range. But in the Bicondylar Ratio, Rotular Ratio and Diaphysial 
Rotular Ratio he enormously exaggerates the troglodyte tendency of the Prot-simio- 
human, 7.e. the dimensions of the distal epiphysis are very great as compared to both 
femoral and shaft lengths. In Bicondylar Ratio, Rotular Ratio and Diaphysial 
Rotular Ratio he leaves the Gorilla far behind. But the Gorilla itself we should 
look upon as a development of the Prot-simio-human on extreme troglodyte lines. 
Thus we cannot look upon the achondroplasic femur as a reversion to the Prot-simio- 
human femur. In all these cases the latter is far nearer to Recent Man than to this 
dwarf. In the case of the Rotular Index, which measures the height of the patellar 
surface relative to the distal articulation breadth, the Prot-simio-human femur is close 
to that of the advanced races—more than four times closer than to the achondroplasic 
femur. Thus the achondroplasic femur tends to diverge in the same sense as the 
Prot-simio-human from that of Recent Man in about half the indices dealt with, but it 
enormously exaggerates the tendency. The source of this appears to lie in the shaft 
in the first place, some dimensional indices of the epiphysis being that of Recent Man. 
The shaft of the achondroplasic femur has developed laterally, but failed in normal 
longitudinal development. 

In the development of the primates we find in the Simzadae and the Simunae 
increasing size of epiphyses relative to shaft. The massive epiphyses appear to be 
developed in the first place. This gives the troglodyte character to the epiphysial 
indices. Then comes rapid increase of the size of shaft, the dimensions of the epiphyses 
not increasing in the same proportion. In the direct human line this culminated in 
Cromagnon Man, with an exaggerated shaft and lessened troglodytism in the epi-: 
physial indices. The later reduction of shaft in Recent Man has the appearance of a 
reversion towards the apes, for the epiphyses have not decreased in the same proportion. 
The Prot-simio-human represents a stage when the length of shaft was increasing at a 
greater rate than the epiphyses. The resemblance to this stage of the achondroplasic 
femur seems to arise from more or less stationary epiphyses accompanied by a re- 
duction in shaft length to a value even less than that of the Prot-simio-human femur. 
Our table, p. 434, shows quite close equality in size of the Prot-simio-human and 
achondroplasic epiphyses, but the former is accompanied by a shaft on the evolutionary 
up-grade, the latter by a shaft on the pathological down-grade, 7.e. by one the individual 
growth of which has been checked. According to the extent of this checking we . 
conceive that achondroplasic femora still closer to that of our Prot-simio-human could 
be found. But if they were, we should not speak of the result as a reversion. We 


* Extreme robusticity is a feature of the non-adult or infantile femur: see for example Bumiiller, 
Bibl. 81, S. 85 and our Plate LVIII. The shaft attains its transverse sooner than its longitudinal adult 
measurements. 
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understand by a reversion the sudden appearance of a latent determinant reproducing 
in recognisable form the characteristic organ of an ancestor. In the case of the 
achondroplasice femur certain characters only of an organ bear excessively exaggerated 
simian values. If we are to consider this due to the release of hitherto latent simian 
determinants, we must confess that the result produced is a hopeless mish-mash of 
human and simian features—such a nightmare as might arise from ape and human hy- ~ 
bridisation. It is not a reversion to an ancestral type which we can suppose ever existed. 

There is another aspect from which the relation of the achondroplasic femur to 
reversion may be considered, namely the appearance of anomalies which are character- 
istic features of the apes. The particular femur we have had under consideration has 
(i) a well-marked crural trough, (11) a lateral projection surmounted by a well-marked 
ridge form of third trochanter, (iii) from the base of this a rugous area running spirally 
on to the posterior face—somewhat resembling the fossa angulolateralis in the Gorilla, 
(iv) a non-identifiable popliteal apex, (v) a popliteal area convex and ill-defined, (vi) a 
very deep and extensive sulcus M. popliter as in the Gorilla and Chimpanzee, (vu) a 
great trochanter rising above the head, (viii) a badly shaped head with a large triangular 
shaped fovea ; the articular surface, which is a good deal lipped, is cut away on the top 
of neck and on lateral face, but extended a good deal anteriorly and posteriorly, (ix) a 
super-trochlear fossa on the anterior face, 7.e. a deep groove where epiphysis unites to 
diaphysis, (x) a patellar surface which is V-shaped, rather than saddle-shaped, (xi) a 
complete absence of pilaster. With the exception of (ix) and (x) these anomalies are 
simian, but it seems to us that their appearance in the achondroplasic femur only 
illustrates the principle we have before appealed to, namely, that pathological bones 
tend to exhibit reversionary characters, and it does not indicate that the bone as a 
whole is a reversion to a definite ancestor, the Prot-simio-human. 

Throughout this consideration of the distal epiphysis we have omitted to con- 
sider the Band-radial Index. This index is greater than 100 in Recent Man, it is 
_ approaching 100 in the Prot-simio-human, and is less than 100 generally in Semadae 
and Simunae. Greater stress has been laid on it as a test of upright gait by 
Bumiiller than we believe it deserves’. Still, it is remarkable that to the best of our 
powers of measurement racial, ateleiotic and achondroplasic dwarfs exhibit Band- 
radial Indices markedly below 100. Now, the achondroplasic and occasionally the 
myxoedematous if not the ateleiotic dwarf do show poor uprightness of gait, but as 
far as we are aware this has not been observed in the racial dwarf, although certain 
of the photographs of Bushmen and Akkas suggest a tendency for the bones to turn 
inwards. KEither, therefore, the point has.been overlooked, as points often are when 
not directly suggested, or the excess of the Band-radial Index over 100 is not essential 
—as we incline to believe—to upright gait. Anyhow, with due reservation as to the 
difficulty of accurate measurement, the low value of the Band-radial Index appears to 
be a simiine feature of all types of dwarfs, and in this feature they greatly exaggerate 
the Prot-simio-human value. 


1 Partly because we believe it to be over 100 in the Cebidae, and partly because it is very difficult to 


measure accurately. 
56—2 
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(f) Conclusions. As a general conclusion to this brief investigation on the 
femora of racial and pathological dwarfs we would state that we find little evidence 
of either survival or reversional Prot-simio-human characters in the angles, general 
indices or indices of the shaft for either racial or pathological dwarfs. For the 
Proximal Epiphysis the Racial Dwarf does approach the Prot-simio-human, but the 
approach appears to be in those characters which are hylobatic rather than troglodyte. 
For the Distal Epiphysis the Racial Dwarf slips out; there is some resemblance to 
the Ateleiotic Dwarf in certain characters which depend upon relative exaggeration 
of the epiphysis in the latter, and thus produce troglodyte indicial values. We hold 
this is not a reversion, but solely due to the infantilism of the type. Again, although 
the Achondroplasic Dwarf exhibits in certain cases exaggerated simian characters, we 
believe these to be chiefly due to a failure in longitudinal growth of shaft and not 
to be Prot-simio-human reversions. There are certain characters in which the dwarfs 
are admittedly more simian than Recent Man, but we do not believe that any really 
substantial light can be thrown on the ancestry of Man by a study of the dwarf — 
femur, whether racial or pathological in type. 
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(i) Sources of Material and Criticism of its Value. 


In approaching this difficult subject we must stay to note that step by step we 
have been led beyond the initial scheme of our work—the study of the English 
femur—first to a consideration of the femora of other races of Recent Man, then to 
that of Primogenial Man and ultimately to those of a wide range of primates from 
Tarsius to the Gorilla. Nay, we can even add that we have gone further and 
examined in order to throw light on individual obscure points the femora of a great 
variety of mammals and birds. This extension of our topic has not been due to an 
incurable love of wandering far afield, but little by little we have been driven forward 
in the search for an explanation of those recurring anomalies in the human femur, 
which only too persistently indicated that they must be interpreted as vestiges of 
generic or at least specific characters in ancestral forms. There is not the least doubt 
in our minds now that in approaching our subject from the standpoint of the human 
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femur, we began so to speak at the wrong end. Not only should we have known 
better what anomalies to look for in the case of man had we started with the lower 
primates’, but we should have learnt at once that quite a number of the measure- 
ments taken by the anthropologist are unsuitable, very difficult to make or even 
impossible in the case of the lower primates. Further, we should have realised that 
other measurements not hitherto taken in the case of the human femur are essential 
when we come to a comparison of that femur with those of the lesser apes and 
lemuroids. Notably important in this aspect are measurements on the patellar sur- 
face. It was only after a study of the lemuroid and lesser ape femora that we 
realised the evolutionary importance of the shape of the patellar surface, and recog- 
nised that some half-a-dozen indices ought to be based on measurements of this 
surface. The real importance of a number of indices not usually determined by 
anthropologists also became evident, for example the Pithecoid Index and indices 
formed on the direct and oblique lengths of both condyles. The necessity for using 
a proportion of the diaphysial length in fixing the popliteal section, instead of the 
4cm. rule, becomes evident even when dealing with Primogenial Man and the Anthro- 
poids, and @ fortiorz is still more manifest when femora range from those of the 
Hapalinae to those of men of the Cromagnon Type. Again a wide study of the 
primate femur indicates how little a platymeric index taken in the subtrochanteric 
region can serve as an interspecial measure of femoral flattening, for the maximum. 
flattening may take place either on the level of the trochanter minor or even above 
it?» The measurement of the popliteal apex and the formation of the indices asso- 
ciated with it become idle for the apex is indeterminable below the Anthropoids and 
is mostly guess-work even in their case.. Again, the measurement of the vertical 
diameter of the head requires further standardisation where the articular surface— 
as in certain lower primates—is extended considerably onto the top of the neck. 
In addition the definition of the Bicondylar Width is laid open to question when it is 
found that in some individual cases among the primates the distance from epicondyle 
to epicondyle is not the maximum breadth. Or, again, what must we say to our 
definition of the maximum femoral length as from bottom of internal condyle to 
top of head when it is found that the length from external condyle to top of head 


* For example a posterior fossa is a recurrent feature of the femur of a considerable number of lesser 
apes. It is a phenomenon which might occur in human femora with but little pilaster and might then very 
easily be overlooked. We did not search for it directly in examining our long series of London femora 
and therefore are unable to say dogmatically whether it actually does or does not occur as an anomaly in 
Man. What we have termed a “frontal pilaster” occurs in certain Lemuroids, we have found it as an 
anomaly in the human femur, but we had overlooked it before our attention had been attracted to it in 
the lower primates. The extensions of the articular surface of the femoral head in man have quite a 
different weight and need much more precise localisation after we have recognised their relationship to 
similar features which are generic characters of some of the lesser apes. The above cases are by no means 
the only cases in which a previous study of the femora of the lower primates would have been serviceable. 

® Even when the flattening is subtrochanteric the value of the Platymeric Index for comparative purposes 
may be small, if one species invariably has lateral protrusion or ridges of the third trochanter type. The 
effect of the third trochanter in exaggerating the transverse diameters of the shaft may be observed pro- 
bably in most of the lemurs and certainly in quite a number of mammals as low down as the pilastric section. 
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can actually be greater in the case of some apes? Clearly many of the purely 
anthropometric measurements would have been otherwise worded or wholly modified 
if they had been ab wutio selected as suitable for determining the relative characters 
of all members of the primate group. 

We have accordingly had to make certain modifications of old measurements, to 
introduce certain new measurements and to calculate a number of new indices in 
dealing with the femora of the lesser primates. These will be discussed, as far as is 
needful, in an Appendix to a later part of this memoir dealing more at length with 
the femora of the primates, but as we are publishing with this part a considerable 
number of the measurements a brief warning on the point is needful. 

Some words must, also, be said here as to the descriptions of the patellar surface 
provided in the “ Remarks” to the table of measurements of the primate femur. We 
have already stated that this varies very widely in the different groups and provides 
generic if not specific characters. In a considerable number of the lemurs we find the 
articular surface consists of a long groove or tongue raised above the general level of the 
shaft and running a considerable distance up the shaft’. This tongue or groove is 
weakened in one of two ways, either it is shortened until it reaches a more usual 
primate leneth, or the tongue may exist with only partial traces of the articular 
surface remaining upon it, just as if it were only partially or occasionally in use 
as a bearing for the patella. The tongue and the traces of the articular surface 
may become so faint that one doubts whether it can be said to be there or not. 
We have certainly found traces of the tongue in some of the lesser apes, and with 
less assurance we think we have noted it in very rare cases in the human femur. 
It is obviously therefore of considerable interest to measure the height of the patellar 
surface, to note whether there are traces of the tongue beyond the usually assumed 
boundary of the patellar surface’, and to observe the extent to which it stands in 
relief above the general level of the shaft. But the height of the patellar surface 
must be taken relative to the size of the bone and this involves the formation of 
an index. This index may be taken on the maximum length of the bone, or, since 
the tongue may run a long way up the shaft, it may be better to take it on the 
diaphysial length. Again the breadth of the patellar surface and especially its 
relation to the height is of significance, but it is extremely difficult to get a satis- 
factory measure of the breadth of the patellar surface which shall be a fairly homo- 
geneous dimension for all primates. Ultimately we felt compelled to take the width 
of the articular surface of the condyles, a measurement which has at least the 
advantage that it can be compared with the measurements taken on the Rothwell 


1 Similar patellar surfaces occur in a number of other mammals; we are inclined to think that they 
may have association with some faculty for springing, and an inquiry into the habits of animals with 
long-tongued patellar surfaces might lead to points of interest. 

2 In certain cases the patellar surface is patchy on the tongue and it is impossible to fix a definite 
boundary to the articular surface. The height of the patellar surface was measured on all the smaller femora 
with a reading microscope, but very occasionally it seemed easier to determine its boundary with the naked 
eye than by the hair of the microscope. 
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femora by Parsons and on the Portuguese femora by Tamagnini and de Campos. 
The ratio of this breadth to the size of the femur can be calculated, and what is 
more interesting the ratio to the size of the bicondylar width. We have accordingly 
determined for the femora of all our primates the following additional characters. 


(i) The Height of the Patellar Surface. The bone is adjusted in the reading 
microscope so that the motion of the microscope is along the axis of the shaft. 
The reading hair is first made to touch at the centre (mid-trochlear point) the mid- 
trochlear curve and then carried forward till it touches at the highest point the 
proximal contour of the patellar articular surface. The space traversed by the hair 
is read as the height of the patellar surface. It is clearly the maximum height 
projected onto the axis of the shaft. The height along the axis of the shaft is not 
taken, because, particularly in the case of man, it does not give the maximum height. 
It does so more nearly in the case of the anthropoids and lower apes, for which the 
patellar surface is more nearly symmetrical, instead of possessing the usual lateral 
extension of the human articular surface’. 

In the case of the larger femora, especially the human, a knife edge was fixed 
perpendicular to an osteometric board. The femur was placed in the standard position 
on the board with its anterior face upwards and its mid-trochlear point against the 
knife edge. A horizontal bar perpendicular to the shaft axis was made capable of 
sliding in the direction of the shaft from the knife edge to contact with the proximal 
contour of the patellar articular surface at its highest point. The distance through 
which the bar slides measures the patellar height, p,,. 


(ui) Width of the Distal Articulation. We tried in vain to obtain a satisfactory 
measure in the manner indicated by Parsons’, and the difficulty increased as we 
passed to the lower primates. We were therefore driven to define the width of the 
distal articulation to be the maximum width of this articulation taken parallel to 
the standard horizontal and vertical planes and between the lateral border of the 
articular surface of the external and the mesial border of the articular surface of 
the internal condyle (w,). The following indices were then formed: 

(i) Distal Articulation Ratio=100 w,/a, where a is the maximum length. | 

(iv) Duastal Articulation Index=100w,/s, where s is the bicondylar width. 
The Distal Articulation Index ranges in the primates from 79 to 96. It is highest 
in the Indrisinae (98°2), Ateles (92°9), Cynocephalus (93'2) and the Orang (93°3); 
it is low in Primogenial Man (79°4 in Neanderthal Man), while Recent Man (89) has in 
this as in other characters reverted to the ape (Gibbon and Cercopithecus circa 90). 


(v) Rotular Ratio=100p,/a. The Rotular Ratio is very high in Tarsius (9°2), 
the Galaginae (9:1) and Lemurinae (9°9). It is high also in the Greater Anthropoids 


1 We have not been able definitely to associate this human asymmetry with the exaggerated obliquity 
of the femur in man. 

* Bibl. 111, p. 240. The measurement taken when the boundaries of the patellar surface are not 
parallel appears to depend on the thickness of the arms of the spanner. Our measurements for the Distal 
Articulation Width, ¢ 70°22, 9 62:25, are not comparable with Parsons’ even after allowance has been 
made for the larger size of the Rothwell femora (3g 74:90, ? 66:00, allowance made). 
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(7 to 8). It is low in Primogenial, especially Neanderthal Man (3°95), but Recent 
Man (5:7) has a value close to those of Ateles (5:75), and the Gibbon (5°7)—a acts 
like human feature, but again probably a reversion. 


(vi) Rotular Index = 100 p,/wa. 

Tarsius (97) and Neanderthal Man (24) form two extremes. Recent Man (37) 
appears to have reverted from Primogenial Man towards more apelike values (Chim- 
panzee 39, Orang 42). Hylobates, fossil and recent, has a high value (48) which is 
more in keeping with that of the lesser apes. Ateles (38) on the other hand approaches 
the human value. 


(vil) Diaphysial Rotular Ratio =100p,/l,, where /, is the diaphysial length. 

The conclusions to be drawn from this are very similar to those for the Rotular 
Ratio. The position of the Lemurinae (11°5), Galaginae (10°8) and Tarsius (10°6) 
at the head of the list is emphasised, Neanderthal Man (4'7) is still at the bottom, 
but Recent Man (6°7) is now somewhat differentiated from Ateles (6°1) and the Recent 
Gibbon (674), but not from Dryopithecus (6°6). 

With regard to the elevation of the patellar surface above the shaft the con- 
ception of relzevo is so natural that we have adopted its terminology. When the 
patellar surface is accurately level with the shaft as is usually the case in Man we 
term it piano; when it is in slight relief as in the Orang or occasionally in Man, it is 
bas relievo. The patellar surface of Tarsius is in high relief alto relievo; while 
medium relief mezzo relvevo occurs in certain baboons, e.g. Papio maimon. The fol- 
lowing cut illustrates the nature of such relief in the’ patellar surface. 


Examples of Patellar Surface Relref. 


Bas relievo Mezzo relievo 


Bas relievo Alto relievo 


We have described the patellar surface as “short” when it scarcely reaches to 
the height of the top of the condyles on the posterior face; as “medium,” when it 
about reaches this height, and as “long” when it sensibly exceeds this height. 
(See the Remarks to the Measurements of the Femora of the Primates in Atlas, 
Part II.) 

The above indications should suffice to justify our use in the present chapter of 
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the indices of the patellar surface as discriminants in our search for the simio-human 
ancestor. 

Before entering on a general discussion we should like to impress upon the 
reader that the material which we have been able to collect is rather a suggestion 
of what it is necessary to do, than a summary of what has been adequately done. We 
should be the last to lay overmuch stress on values obtained from casts and photo- 
graphs or on the few measurements we have been able to obtain during the past 
few years on the anthropoid femora in the Laboratory itself. But the continuous 
war-work of the Director and Staff since August 1914 has hindered the completion 
on really adequate lines of the work started on a much more limited scale in 1895. 
As our interest and knowledge grew we purposed a complete measurement of all the 
anthropoid material available in British museums, and a continental visit to confirm 
or correct the measurements on the femora of primogenial man. Under war conditions 
the former has had to be postponed for an indefinite period, and the latter as far 
as the present writers are concerned is unlikely ever to be possible. 

While admitting the temporary character of our determinations we should by 
no means have published them had we not considered that the accompanying tables, 
if the reader will only remember that they are not final ones, give more information 
and more reliable information in a single work than has hitherto been available. 

At the same time considering the size of our sample we have been rather 
surprised to note how fairly closely our own measurements for the anthropoids 
accord with those of other writers. The present table of comparative results was 
printed at a fairly early stage, as we needed the information for reference in a con- 
centrated form. We overlooked the anthropoid material in Antony and Rivet’s paper 
of 1907. This gives: (a) the bicondylar width of 26 gorilla femora as 84°1; our value 
for five was 84:1, or when the two femora (B.W.=101) of the gigantic Edinburgh 
gorilla of Hepburn are added, 88:9; (b) the bicondylar width of 19 chimpanzee femora 
as 65°8; the three chimpanzees of our table give 65°2. On the other hand they give 
(c) the ellipticity of the neck of 15 gibbon femora as 80°9. Our gibbon femora have 
an index of 73°9. We do not attribute this difference solely to the individuality of 
our sample. The diameters of the neck are characters which sadly need standardi- 
sation and, it has been our experience, are only of comparative value when measured 
by the same authority, or when practically identical methods have been employed in 
their determination. A comparison of the first and second columns under each anthro- 
poid in the table will indicate to the reader the extent to which our measurements 
of isolated femora are in accordance with the more numerous series of other authors, 
when such are available. Measurements of anthropoid femora are in our experience 
very infrequent and are as a rule confined to certain very special characters; no 
writer, as far as we are aware, has hitherto published a complete series of measure- 
ments on any single anthropoid femur. 

Passing to-the femora of primogenial ian we have been struck by the complete 
inadequacy of the descriptive memoirs of the great finds. This applies not only to 

=the osteometric side, which has been sadly neglected, but even to the description of 


PART L THE FEMUR 451 


anomalies. It applies not only to early writers, such as E. T. Newton on the Galley 
Hill femur (1895)*, Sir Richard Owen on the Tilbury femur (1884)’, and Dubois on 
Pithecanthropus erectus (1894), to whose omissions we have frequently made reference, 
but to Marcellin Boule’s great memoir of 1911—L’homme fossile de La Chapelle-aux- 
Saimts—with all its splendid illustrations and refined technique’, and in a lesser 


1 The osteometric data provided are as follows: Maximum Length “about 419 mms.” (16} inches, 
which equals 419:] mms.) in text, but as 421 mms. in table (Bibl. 69 bis, p. 509); Transverse Diameter 
“about 30 mms.,” and Antero-posterior Diameter (avoiding linea aspera!) “above” 25 mms., both about 
middle of shaft ; Length of Condyles, 62 mms.; V. Diameter of Head, 48°5 mms.; neck and shaft “at the 
usual angle.” Neck said to be flattened and shaft stated to be nearly straight. We make the ellipticity 
of the neck considerable (696%) and therefore the index less than the human mean value (76). On the 
other hand we get very considerable bowing. The Primary Index of Bowing is 2°7 on the cast and 3:1 as 
obtained from Newton’s own illustration (Plate XVI of his paper). It is clear that the osteometric value 
of Newton’s paper is small. 

* Owen’s paper (Bibl. 33 bis) is still slighter in osteometric detail. He tells us that the “ total length 
of bone,” whatever this may be, is 164”, the cast does not suggest that any “total length” could be found. 
The only other measurement given is “circumference” 3”, 9 lines. Noteworthy anomalies are, however, 
registered, namely a marked third trochanter and a considerable tubercle on the anterior face at the lower 
end of the intertrochanteric line. It will be remembered that W. Roger Williams (Journal of Anatomy 
and Physiology, vol. x11. p. 212, London, 1879) considered two tubercles—the inferior and superior 
cervical tubercles—to be marked terminations of the linea intertrochanterica, the latter is now usually 
termed the tubercle of the femur, and the former is what Owen records on the Tilbury femur. 

° To justify this criticism we refer to pp. 150—161, which are entitled Fémurs. We have endeavoured 
to extract the data for the La Chapelle-aux-Saints femur from these pages, but largely in vain. Boule 
gives us, it is true, the Maximum Length 430, the Pilastric Antero-posterior 31, and Pilastric Transverse 
29, and the Index of Robusticity 14 (which may be compared with our values from his photographs). All 
the other values he gives are stated vaguely as means for 3 or 7 or 8 femora of the Neanderthal Type, and 
we often do not know which of these famous femora he has included, and how he has obtained his measure- 
ments for them. Thus, as example, we may cite “Quand on compare la longueur du col, comme la prennent 
la plupart des auteurs avec la longueur de fémur en position, on obtient /’indice de longueur du col....L’indice 
moyen de quatre fémurs de Néanderthal, Spy, La Chapelle et La Ferrassie est de 17:4.” It appears to us 
that Boule is here not dealing with the length of the neck, but the length of the bust, ze. with the 
Secondary Bust Index and not the Lemotic Index, nor does he indicate how widely femoralogists differ in 
“neck” measurement. Our mean value in the case of four femora of the Neanderthal Type is 17-45, 
agreeing well with his mean of three, but our value is obtained because the gibbon-like proportions of the 
Neanderthal femur in this index are counterbalanced by the gorilla-like proportions of the La Chapelle- 
aux-Saints femur. We have not Boule’s own measurement of the “ longueur du col” to confirm this point. 
Again the Platymeric Index of the La Chapelle-aux-Saints case is lost under the bald statement that “sa 
valeur moyenne, pour les fémurs fossiles est de 80.” We make it on the average of four cases 77°6, and it 
actually would be considerably lower but for the high and unverified value of 85:1, which we have given 
to La Chapelle-aux-Saints. Again Boule tells us that the Pilastric Indices of seven Neanderthal Type femora 
give a mean of 99. He does not state which femora; we find it for four, using Boule’s and not our own 
value for the La Chapelle-aux-Saints femur, 105-4. We are quite unable to say whether the difference is 
due to the femora chosen to represent the type, or to the values given to the indices in those femora. For 
the Collar Angle Boule gives the mean of six cases—not further specified—as 116°. We find the mean of 
four cases to be 115° in close agreement. But Boule does not state what is true if our measurement be 
correct ; that while La Chapelle-aux-Saints agrees exactly with Spy and Homo mousteriensis (Hauseri) at 
112°, it is the Neanderthal value of 123°:5 which really raises the average to 115°. He measures the 
bowing by the curvature method of Antony and Rivet and gives the mean radius of curvature as 72°4 for 
seven Neanderthalloid femora, without stating which or giving individual values. We could continue the 
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degree to Verneau’s splendid volume on Les Grottes de Grimaldi’. Indeed Boule 
and Verneau do not provide as complete a system of measurements as Fraipont and 
Lohest did for the Spy femora in 1887°. As for Schaaffhausen in his account of the 
original Neanderthal find published in 1858°, he tells us that two “ganz erhaltenen 
Oberschenkelbeine” were discovered, but only provides four measurements taken on 
one of them! Somewhat more complete measurements, of the accuracy of which, 
however, we are not entirely convinced, were taken by Klaatsch in the cases of Homo 
mousteriensis (Hausert)* and of Homo aurignacensis (Hauseri)’, but these leave many 
measurements to be added. Klaatsch in 1910 has also provided relatively the most 
complete set of measurements we have come across of the Neanderthal femora R. and 
L. and Spy I and II, but it is quite clear that his methods of measurement must have 
differed much from ours*. In 1910 Capitan and Peyrony announced the discovery 
of two human skeletons of the Mousterian epoch, but provided no details, which they 
then said were to follow’. We have not yet come across any detailed study. 

Such are the chief sources of the material for the study of the femur of Primo- 
genial Man and the reader who will examine them from the standpoint of the needs 
of modern femoralogy, will not, perhaps, be surprised that under the recent war 
conditions we were driven to working on the photographs and the casts. This 
action also received support from the divergences we found between our measure- 
ments on the casts, and those of Fraipont and Lohest and again of Klaatsch. In 
the case of the latter authorities we must suppose them to have been measuring the 
originals, yet they are far from being themselves in complete agreement, and their 
values differ very considerably from our measurements on the casts. Some setting 
of the mould and some setting of the cast is of course certain, but the differences, 
especially of the angles, are greater than we should have anticipated. We hold that 
in large part, as in taking the platymeric, pilastric and popliteal diameters, there is 


list, but the above instances must suffice to serve as basis for. our criticism. At the same time we find as 
a rule a very considerable degree of agreement between our mean values and those given by Boule. 

* Bibl. 94 quater, see pp. 51—55, 61—62, 107—109, 154. Verneau gives the Maximum and Oblique 
Lengths, the two Platymeric, the two Popliteal and the two Capital Diameters, and the Bicondylar Width. 
In three cases he provides the breadth of the Distal Articular Surface. Of indices he calculates only the 
Platymeric and Popliteal (in the Table, p. 154, he gives the absolute measurements of the R. femur of the 
Grotte des Enfants subject, but they appear to be combined with the indices of that femur, although in 
the Table on p, 108 the values for both sides are provided). On p. 109 he gives the obliquity for two out 
of his eight femora, but does not state to which side of the individuals dealt with they refer. On the same 
page he says “l’angle cervico-diaphysaire varie de 109° a 117° chez nos sujets,” but he does not state which 
values the individual femora have. This is the more vexatious as the individuals belong to such different 
types. It will be seen that the osteometric data provided by Verneau are very slender, We have added 
as many measurements as we could safely take from his illustrations. But these illustrations are limited to 
the anterior view of four and the posterior view of three of the nine or ten femora to which he refers. 

2 Bibl. 42 bis, pp. 651—656. 

* Bibl. 5 bis, 8. 457. 

* Bibl. 101 bis, 8S, 287—297. 

* Bibl. 103 bas, S. 273—338, and Bibl. 102 bis, 8. 513—577. 

° Bibl. 103 bis, 8. 329 and Anatomischer Anzeiger, Ergdénasheft zum XIX Bd. 1901, 8. 121—145. 

7 Bibl. 104, pp. 48—53. 
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divergence of method’, and on that account we believe that until we can ourselves 
measure the originals, our cast and photograph measurements are more comparable 
with our other measurements—not necessarily better—than those of these authorities. 

Our interest in Primogenial Man may be of two kinds; we may either discuss 
the characters which are considered anomalies in Recent Man, or we may feel our way 
toward evolutionary suggestions by comparing the series of measurements. 


(u) Anomalies of the Femur of Primogenial Man. 

We can record the following of the anomalies : 

Trochanter tertvus. This is well developed in both femora of the Neanderthal 
Man, and in each of the single surviving femora of the Spy I and Spy II. According 
to Boule’ the femur of La Chapelle-aux-Saints does not show a third trochanter, but 
the Neanderthalloid femur of La Ferrassie does. Homo mousteriensis (Hauseri) is 
defective at this point, and of Homo aurignacensis (Hauseri) we can find no record 
on this point. The Galley Hill femur has a well marked pilaster running up to a ridge 
followed by a nipple form of third trochanter. Verneau’s Cromagnon specimen shows 
no third trochanter nor do his Negroid Type femora. It would appear therefore that 
the third trochanter is more or less characteristic of Primogenial Man of the Neander- 
thal Type, but wanting in the Cromagnon and Negroid Grimaldi Types. The third 
trochanter while anomalous in the anthropoids and lesser apes is characteristic of the 
Lemurs. The fossa hypotrochanterica is well marked in Neanderthal R., and is quite 
definite in Neanderthal L. and in Spy Land Spy II. According to Boule’ it is not found 
in the La Chapelle-aux-Saints femur, but appears in La Ferrassie I. La Ferrassie IT is 
defective at this point. Galley Hill has a slight hypotrochanteric fossa on the mesial 
side of the ridge preceding the third trochanter. The fossa also appears in all 
Verneau’s femora whether of Cromagnon or Negroid Type®. Homo mousteriensis 
(Hauser) is defective at this pot. We may conclude that the fossa hypotrochan- 
terica is usual in all types of Primogenial Man. This fossa is found in the Chimpanzee. 
There is subtrochanteric lateral protrusion of the anterior face in Neanderthal L. and 
Spy I. It occurs also in the original Cromagnon and in the Tilbury Femora. The 

1 Thus Klaatsch appears to take the platymeric diameter just under the trochanter minor, while we 
seek for the minimum antero-posterior diameter in the subtrochanteric region and measure the transverse at 
this height according to Manouvrier’s rule. Klaatsch takes the pilastric diameters in the “middle” of the 
shaft—without saying how the middle is to be determined. We take the maximum antero-posterior dia- 
meter, which is not always at, if near, the middle, and the transverse at the same height. Our method of 
finding the collar angle also differs, and probably other processes will differ in like manner. We can find a 
further illustration in the torsion : 


Neanderthal Spy R. 
Klaatsch ... mem gco (Ri) 14°-0 
Rodriguez ... ne _- 13°°5 
Rivet ce sx 15 'O:(R.) 20°:0 
Pearson  ... femiia 10'*O) (Ts) 16°-0 


It is clear that the methods used are divergent in the extreme! 

2 Bibl. 106 bis, p. 158. 

’ Verneau speaks of it as a great depression, which in some of his specimens was 50 to 55 mm. long. 
Bibl. 94 quater, p. 107. Boule states that it exists on all femora of the Cromagnon Type. Bibl. 106 bis, p. 158. 
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Galley Hill femur is defective but there is evidence for probably marked antero-lateral 
protrusion. It is indicated but less emphasised in Homo mousteriensis (Hausert). It 
is slightly evident in La Chapelle-aux-Saints and La Ferrassie I. It is probably there 
in La Ferrassie II’. The lateral protrusion also exists both in Verneau’s Cromagnon 
and in his Negroid femora. The reader will easily recognise this protrusion in the 
plates of our Atlas devoted to Primogenial Man. It is a well marked feature of the 
gibbon’s femur, and is still more marked in the Lemuroids. Another pithecoid character 
is the relative height of head and great trochanter when the femur is orientated to the 
standard horizontal ‘plane. In this case the trochanter of the gorilla’s femur outtops 
its head, while that of the Chimpanzee is on the same level. In the bulk of normal 
human femora the head is considerably above the level of the top of the great 
trochanter. In Homo mousteriensis (Hausert) there is an approach to the Chimpanzee 
level (see our Plate XLVII). In La Chapelle-aux-Saints the great trochanter is 
relatively high’. In Ferrassie I the great trochanter appears to outtop the head*. This 
again seems to be approached in Verneau’s Grimaldi negroid old woman, and the 
trochanter is, relative to the head, much higher in his Cromagnon Type femur than is 
usual in Recent Man‘. Our Plate LI indicates the same feature in Neanderthal L. 
The deféctiveness of the Spy femur hinders any judgment on the point. It is a 
marked feature of many of the Lesser Apes and the Lemuroids. On the other hand the 
Orang resembles Man in having the head markedly higher than the great trochanter. 
Pithecanthropus erectus does not show this pithecoid femoral characteristic (see our 
Plate XLVI). 

The crural trough is to be noted in several of these fossil femora.. In Galley Hill 
it is short longitudinally, but very broad. There is a marked crural trough in the 
original Cromagnon, and crural depressions in Neanderthal and Spy. In Verneau’s 
material to judge by his photographs it also probably existed in the Cromagnon Type 
femora. 

There is a wide short trough in Ferrassie I*. It is difficult to judge of La 
Chapelle-aux-Saints and the Homo mousteriensis (Hauseri)’ as they have been 
restored ‘in this neighbourhood. Purthecanthropus erectus appears to have a well 
marked trough. Another feature which Primogenial Man shares with Gorilla and 
Chimpanzee is the horizontality of the proximal border of the neck when the bone is 
orientated to standard horizontal and vertical planes. This is marked in Homo 
mousteriensis (Hauser), in La Chapelle-aux-Saints, in La Ferrassie I, in the original 
Neanderthal, and in Spy I as restored by Boule. It is not true of Recent Man, and 
in this respect Prthecanthropus erectus may be said to resemble either Recent Man or 
the gibbon according to our bias. It is true of both Verneau’s Cromagnon and 
Negroid Type femora. 


' Bibl. 106 bis, Plate TV, Figs. 3 and 3a; also Fig. 78, p. 156 and Fig. 79, p. 157. 

? Bibl. 106 bis, Plate IX. 

* Bibl. 106 bes, p. 157, Fig. 79 and his remarks in text. 

4 Bibl. 94 quater, Plates X and XI. 

° Bibl. 106 bis, Fig. 78, p. 156. 8 Possible suggestion of a trough. 
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According to Klaatsch the cylindrical form of the shaft is maintained closer to 
the distal end of the femur, in the case of Primogenial Man, than in Recent Man. 
For Recent Man we have a more trumpetlike shape of the distal end of the shaft’. 
We have already reproduced (p. 10) Klaatsch’s illustrative diagram. Boule also lays 
stress on this point and finds in it a closer resemblance of Primogenial Man of the 
Neanderthal Type than of Recent Man to the monkeys and Pithecanthropus erectus. 
Now this js a point where we have already indicated that we consider, not description, 
but actual measurement is in the right place. For this purpose we introduced the 
Soffit Index, and the Index of Gracility (Lower) is also of value. Let us take the 
latter first : 


SuptaBle I. Index of Gracility ee 


Anthropoids... “es ne ... Gibbon (4) wah Ms Ge 84:8 84:8 
Chimpanzee (3) ... hes Nea 79 | 
Orang-utan (3)... ous oS (ex 74:9 
Gorilla (10) ue BY: ce 73:2 | 
Pithecanthropus erectus ae : ae ae es ay me 76-7 76:7 
Primogenial Man (Cromagnon Tyee) Cromagnon ss se ys 81:22 
iillouryaeeeee zh et es Seat Pye 
Verneau: La Grotte des Enfants L. 63:1 | RO, 
= La Barna Grand L, ... 67°64 
Recent Man ... noe ae ... 17th century Londoners ¢ a ae 70:9 
a3 2 ae 70°75 
Primogenial Man (Neanderthal Type) La Chapels aux-Saints R. sia 178% 
Neanderthal L.? er site 759 ake 
Spy I R.? se VS ee 
Homo mousteriensis Giant ays 57-6 | 
Galley Hill oe or 58°9 ‘ 
Homo aurignacensis Cassano 72-7 \ tee 
Grimaldi. Negroid Type fi ... Old Woman Re with iss 70°51) 
Vaouthig af enn aerate cke-Gri: oo CF 


Now a special point to be noted is the great range in the individual groups. 
But if we can trust the mean value the Neanderthal Type of Primogenial Man so far 
from approaching the anthropoids in the cylindrical character of the lower half of the 
femur is as gracile as Recent Man. The Cromagnon mean is based on absolutely 
opposed components, every one of which is of doubtful validity, for we have had to 
determine them in the first two cases from the casts of the defective bones and in the 
second case from Verneau’s illustrations. The mean, if it shows anything, indicates 
that the Cromagnon Type was more pithecoid i in this respect than the Neanderthal 
Type. Galley Hill is more gracile than the average of Recent Man, but Hauser’s 
sample of Mousterian Man is still more gracile, and both these femora are more gracile 
than Hauser’s Aurigniac Man which Klaatsch dubs of “orangoid” gracility. The 


1 Bibl. 87, S, 662. 

2 Values for this Index deduced from Klaatsch’s measurements (Anatomischer Anzeiger, Ergdnzsheft 
zum XIX Bd. 1901, S. 128 et seg.) are wholly different. But then his measurements of the popliteal 
widths are markedly different from ours. He gives for popliteal widths, Neanderthal L..37 and Spy I R. 36, 
as against our 40°6 and 42:9! 
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fact is that ‘“ gracility,” when expressed numerically, may be less for one feature of 
Orang and Aurigniac Man than it is for Gorilla and Neanderthal Man, while it far 
exceeds it ina second. <A general description of the femur of one type as more gracile 
than another carries us very little onward unless we have defined gracility and 
actually measured it for a variety of characters. Galley Hill with the present 
criterion is a “gracile type,” but then it has to us the appearance of post-mortem 
erosion along the centre of the shaft, or at least of ante-mortem feebleness’. _ Verneau’s 
Grimaldi Negroid Type is the most gracile femur of all, if it were legitimate to club 
the “ Adolescent” with .the ‘“‘Old Woman”—a doubtful enough procedure, and not 
justified by the modern negro femur being especially gracile’. 

Our general conclusion must be that the cylindrical or pithecoid character claimed 
by Klaatsch and Boule for the Neanderthal Man lacks quantitative demonstration. 
It is possible, however, that it is optically produced by the distal epiphysis being 
relatively large as compared with the lower portion of the popliteal area. In other 
words that the trumpetlike impression of the distal portion of the femur is produced 
by carrying on the walls of the trumpet into the distal epiphysis, while an enlarged 
epiphysis cuts off the trumpet at the end of the popliteal area. This is a point which 
the Soffit Index should properly test. The table on the following page indicates the 
data we have been able to collect. 


1 Tt may be as well here to give our views on the Galley Hill femur. We came to it with considerable 
prejudice owing to the uncertainty of its geological records, and the manner in which the find has been 
used for wide-sweeping conclusions based on little accurate measurement. A careful examination of the 
femur has, however, convinced us that it possesses many signs of great antiquity. It is not the single 
factors, but the combination of them, which should be emphasised. There are signs of marked muscularity, 
the coexistence of third trochanter, hypotrochanteric fossa, and crural trough, the remarkable trochanteric 
flatness and marked antero-lateral protrusion, marked supra-condylar eminences on both sides, convexity of 
popliteal area, all features which, occurring more or less isolatedly in Recent Man, are relatively rare when 
combined. The great trochanter and parts of the head having been broken off, make the proximal epiphysis 
now appear much more slender than it really was. It is impossible to judge accurately of what the original 
massiveness of the condyles may have been for they have largely disappeared. If the cast be placed along- 
side that of Hauser’s Mousterian Man, it is by no means obvious that the Galley Hill was of a different 
type. Its head and condyles if completed would probably not have been markedly smaller, and it has the 
same exaggerated gorilloid form of neck. It has a more marked pilaster and is more slender in the pilastric 
region, if that be not due to post-mortem causes. In these respects it is more modern, We have just seen 
that it is not more gracile in the distal portion of the shaft. It might well be a small and pathological 
specimen of the Neanderthal Type. It carries the combination of anomalies we have occasionally found in 
what would be described as feeble or pathological specimens of recent femora which may well be reversions. 
It may, we think, be placed according to individual judgment either as a link between Neanderthalloid 
and Recent Man, but nearer to the former, or as a feeble or pathological specimen ef the former. On any 
careful examination it could not be placed as a femur of Recent Man in the same sense that the Trinil femur 
would undoubtedly have been placed, had it not been found associated with the cranium of Pithecanthropus 
erectus. We are with those who claim true antiquity for the Galley Hill find, but we cannot agree with 
them in considering the femur as identical with that of Recent Man, nor in classifying it with Homo 
aurignacensis (Hauseri). We think Klaatsch has exaggerated the correspondences and neglected many of 
the divergences between the two: see Bibl. 103 bis, S. 328 for Klaatsch’s views. 

* It is also shown on our p. 303 that the Index of Gracility (Lower) increases with age, which pro- 
bably accounts for the low index of the adolescent. 
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The table presents points of interest. In the first place we lay no stress on the 
position of Verneau’s Grimaldi Negroid Type. It is acquired solely by the high values 
in the case of the “ Adolescent.” The “Old Woman’s” femur has a value close to 
that of Recent Man. It may be indeed merely an indication of growth-change, the 
Adolescent having a Popliteal transverse Diameter relatively great as compared with 
the Bicondylar Width’. The main feature of the table is the manner in which 
Primogenial Man and Recent Man divide the Anthropoids. In the Gorilla the 
Popliteal Width is 57 °/,, in the Gibbon only 43 °/,, while in our 17th century Londoners 
it is 50°/, of the Bicondylar Width. Cromagnon Type stands between the Gorilla and 
Recent Man, and the. Neanderthal Type between Recent Man and the Gibbon. We 


SusraB.e II. Soffit Index. 


Primogenial Man (Grimaldi aoe Old Woman (1) ie arf 48-1 } bArd 
Type) Adolescent (1) ... a ee 60°8 
Anthropoids (A) a en ..» Gorilla (7) ee: is 56-7 O15 
Orang-utan (3) .. aA 476 } a 
Primogenial Man (Cromagnon Type) 3g La Grotte des Enfants R. ... 54°44 
ieee 51°65 
3 He de ie ’ = i aye 59-00 
. peel Rate 53°06 
4 Rea re oH) See 52°75 
Galley Hill Man ‘ee ea Sas Risse af ee dee Be 509% 50°92 
Recent Man... 8 oat ... 17th century Londoners ¢_... 49-99 50-43 
* ‘5 ON aa 50-86) 
Pithecanthropus erectus ee kins ae Sek oh 46:2 46-2 
Primogenial Man (N eanderthal Type) Homo mousteriensis (Hauserv) 49°8 
Spy I , “se ROE 45°8 
Neanderthal L, - , tbe 45:3 45°78 
La Chapelle-aux- Saints Se 42°99 
La Ferrassie T . : 45-14% 
Aurigniac Man aoe Boe ... Homo aurignacensis (Hauseri) 45°3 45°3 
Anthropoids (B) da ate ... Chimpanzee (3)... apt she 44:4 43-6 
Gibbon (3) sits lg a 42°8 } 


thus find confirmation of the view that the less trumpetlike shape of the Neanderthal 
Type is an optical effect produced by greater relative width of the distal epiphysis. 
Tu this character, as far as we can judge in the defective state of the Galley Hill 
femur, that femur is separated from Hauser’s Aurigniac Man by both Recent Man 
and Neanderthal Man. Purthecanthropus erectus lies between Kecent Man and the 
Neanderthal Type. But here we must at once state that any argument based on the 
position for one character of a single individual of a race is of very little value. As 
far as this character is concerned Galley Hill might be a variant of Recent Man or 
of Cromagnon Man or of Neanderthal Man, and Homo aurignacensis (Hauser?) might 
be a variant of Recent Man or of Neanderthal Man. 

It does not seem to us then that the claim to a “cylindrical” shaft as a special 
feature of the Neanderthal Type is very well founded. 


1 Modern Negroes, see our p. 306, have a Soffit sade of 45; this is not gorilloid, but on the contrary 
gibbonlike. 


K. P. 58 
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A further anomaly noted by Boule and stated by him to associate the Neanderthal 
Type rather with the Cynopithecidae than the Anthropoids is the circular rather than 
triangular’(!) shape of the pilastric section. This matter will be best considered when 
we deal with the Pilastric Index. 

Boule, like Bumiiller and Klaatsch, considers the problem of the relative size of 
the condyles. Following Bumiiller he says that (i) m Man the External Condyle is 
larger than the Internal Condyle, (ii) that in the Apes this is reversed, (iii) that in 
Primogenial Man there is equality of the condyles’, (iv) that in certain of the inferior 
apes they are also equal. On the basis of these statements Boule suggests that 
Primogenial Man is closer in this character of the condyle to some of the inferior apes 
than to the anthropoids. In reference to this matter we would point out that (a) the 
condyles are extremely nearly equal on the average in Recent Man, the Condylar 
Lengths Index being 100°5 : see our p. 407. There is no adequate evidence at present 
to show that they are more nearly equal in Neanderthal Man. On the contrary we 
find the Condylar Lengths Index = 110°7 for primogenial man of this type. This 
is markedly in excess of the anthropoids (81 to 97) and approaches more nearly the 
value in Semnopithecus (103) and Dryopithecus rhenanus (105). The majority of the 
Simiadae, however, have low values under 100. In the majority of Cebidae and the 
Lemuroids it exceeds 100, being as high as 111°4 in the Indrisinae and only really 
low in the Lorisinae. _ It would be better therefore to say that Recent Man is nearer 
to Cercopithecus and Semnopithecus than to the Anthropoids, and that Neanderthal 
Man finds his nearest approach in certain of the Cebidae (Hapalinae, 106) and the 
Lemuroids, 2.e. is still further removed than Recent Man from the Anthropoids. It 
is a grave misfortune that we have no condylar lengths for either Cromagnon or 
Grimaldi Types, and that the condyles of Galley Hill are very defective. Even the 
Neanderthal values are not very certain. Still it is fairly clear that, as far as Recent 
Man is concerned, we can (b) add another to the considerable number of cases in 
which Recent Man is closer to the lesser apes than to the anthropoids, and (c) it is 
by no means yet demonstrated that this closeness is as great in Neanderthal Man, 
unless we go back to considerably more primitive primate forms. This question can 
hardly be properly discussed, however, until far more elaborate biometric studies of 
the femora of the lesser apes have been made than at present exist’. 


* Hrdliéka has published a paper (Bibl. 84 67s) asserting that the triangular shape is the fundamental 
form of the shaft in all the human long bones. We venture to differ from this view. The rotiform section 
seems earlier in the femur in man and the pyriform to be later. It appears to us not impossible that the 
rotiform section of certain of the lesser apes developed on the one hand into the maliform of the anthro- 
poids and through the rotiform of the Neanderthal Type to the pyriform of Cromagnon, Nor can we at 
present accept Hrdlitka’s argument which appears based on change of shape of bone being due to 
muscular activities. 

* Boule seems (Bibl. 106 dis, p. 160) to base his statement on the equality of the condyles in La 
Ferrassie IT. 

® Of anomalies which occur in Recent Man, but are not general in Primogenial Man, Boule notes 
facets prolonging the articular surface of the head onto the neck on the anterior face in the case of both 
La Ferrassie femora (Bibl. 106 bis, p. 156), and on La Ferrassie I a prolongation of the upper posterior surface 
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A last anomaly of the femora of Neanderthal Type to which we may briefly refer 
is their marked Bowing. This they seem to share with the Cromagnon Type. With ° 
the exception of the nearly straight femur of the gibbon, the anthropoid bowing is 
greater, but only slightly greater, than that of Recent Man, but the Bowing of both 
main types of Primogenial Man is very considerable, and should, we think, be 
associated with the progress towards a more perfect vertical gait. Some most 
exciting evolutionary problems must be associated with the development of the 
massive pilaster in the tall Cromagnon Race, but the appearance of this pilaster was 
not contemporary with a disappearance of the excessive bowing. It would at times 
almost appear as if a new and advantageous character had to be fully developed or 
even developed in excess, before a marked characteristic of an earlier kind tended to 
disappear. In any long series of femora isolated almost pathological individuals will 
be found with marked bowing and emphasised pilastry. It has been even suggested 
that the existence of a large amount of bowing tends to produce on the compression 
side of the strut the actual growth of the pilaster’. The question then arises: How 
is the pilaster preserved as a racial character while the bowing is: reduced to much 
more moderate proportions? The mechanical origin of the pilaster seems to fail when 
we observe it associated with relatively straight shafts. The believer in the inheritance 
of acquired characters will find, perhaps, small difficulty in dropping the excessive 
' bowing after the pilaster has been acquired. In Mendelian language the factor for 
the pilaster may have been acquired, but we should hesitate to believe that in femora 
of the Cromagnon Type it was not congenital, but acquired by use. They are certainly 
in no way pathological femora. We ourselves give little credence to the pure 
mechanical origin of either bowing or pilaster. Granted, however, the release or 
acquirement at a given epoch of a factor for pilastry, how was the factor for extreme 
bowing, at first associated with it, lost? The problem appears to be rather akin to 
some of those with which Morgan has recently been dealing. The existence of a 
character A, the possibly rather abrupt appearance of a second character B, the 
association of A and B for a period, and then the disappearance or partial disappearance 
of B* 

In the following table we have added various cases of Primogenial Man to our 
earlier bowing material. We have already criticised Antony and Rivet’s method of 
dealing with Bowing. Unfortunately while it is possible from our measurements to 
obtain the radius of pseudo-curvature, it is not possible from Antony and Rivet’s mere 


of the lateral condyle of the left femur (/.c. p. 159). To the latter facets Havelock Charles has drawn 
attention : see our pp. 104—6, 

1 These apparently pathological femora, combining marked bowing and pilastry, may be considered by 
some as reversions, and indeed not the less so because they may be pathological, for we incline to the 
view that defective and feeble organs have sua generis a tendency to exhibit as anomalies reversionary 
characters. 

2 Tt should be clearly grasped what the supporters of the mechanical theory have got to account for : 
(a) marked bowing causes the development of a marked pilastry, (b) such marked pilastry has got to be 
inherited, (c) being inherited it checks the excessive bowing. (a) and (c) are possibly conceivable on 
mechanical grounds, the difficulty is in appreciating how (6) comes about. No doubt the cells on the 

58—2 
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statement of that radius to obtain either of our Indices of Bowing although they 
must have taken our Diaphysial Chord and Subtense without, however, publishing 
the record of them. We are therefore compelled for any comparative purpose to 
deduce Antony and Rivet’s pseudo-curvature from our measurements. We have 
introduced it in the last column but one in order to increase the data for gorillas and 


gibbons. 


SuBTABLE ITI. 


But the disadvantages of using the pseudo-curvature—we have already 


Table of Indices of Bowing and Femoral Curvature’. 


rimar econdar 
Race Individuals Toaee of Froweg of rags aes Pilaster 
Bowing Bowing : 
Primogenial | Cromagnon 4:08 41°5 0118 (1) 
Man (Cromag- 4:25 43-1 ‘0127 | Exaggerated 
non Type) | Tilbury 4°43 44:7 0137 (1) 
Primogenial | Neanderthal 4:19 582 “O12 (1) 
Man (Nean- | Spy 4-14 48-9 ‘0138 (1) 
derthal Type) | Homo mousteriensis 3°69 53°45 0122 | Slight 
(Hauseri) .. 3°84 54+ ‘0151 (1) 
La Chapelle-aux- Saints | 2:58 52°5 0069 (1) 
Pithecanthropus 
erectus isa Me 2°827 2°822/ 48°72 48°72 | -00812(1)  -0081% | Present 
‘Anthropoids (i) | Gorilla (5) 2-91 50-2 0136 (33) 
Chimpanzee (1) 20% 2°75 | 40:8 49-3 | 0128 (20) 0125 | Absent 
| Orang (1) : 2°66 49°8 0082 (5) 
Galley Hill ...| ... oN, see soo h2OT (267 6TT 16r-1 F-00881 41) ‘0081 | Well-marked 
Recent Man ... 17th century Londoners 
3 (476 + 36°85 f ‘0096 (476)| , 
17th aes Londoners Sap ae he 006 Welhmarked 
2 (361) 2°50 41:13 ‘0097 (361) 
Anthropoids (ii) | Gibbon (1) 0°51 0-51 |62°6 62:6 |:0052(16) -0052 | Slight 


commented on the disadvantages of this and Antony and Rivet’s radius of curvature : 
see our pp. 276—9—are clear on examination of this column. Instead of a marked 
difference in bowing between the Neanderthal and Cromagnon Types, we find a near 
equality in the pseudo-curvature, while the larger anthropoids have a greater pseudo- 
curvature than primogenial man with far less bowing. The simple explanation of 
these anomalies is that if we magnify a femur n times, we obviously do not alter the 
amount of its bowing, we are merely modifying the scale on which we choose to 
examine it, but we increase its pseudo-radius of curvature n times and decrease its 
pseudo-curvature to 1/nth of its previous value. Hence as the Cromagnon Type is 


posterior face of the bone may have learnt a new habit, but they are not germ cells, and the vigorous lan- 
guage of Adami (Medical Contributions to the Study of Evolution, London, 1918 ; especially pp. 132—160) 
does not help us to ascertain how they are going to modify the germ cells. Darwin’s theory of pangenesis 
would do so, but since Galton’s crucial experiments on transfusion (2. S. Proc., Vol. xix. pp. 393—410) 
cast discredit on the blood as the bearer of the gemmules it is very difficult to accept that theory. The 
appearance of a new factor leading in some manner to the dwindling of an older and closely associated factor 
suggests a more hopeful path of inquiry and transfers the problem from gross to cytological mechanics. 

* The anthropoid femora available when this table was constructed were those of the folding table, 
Table I, p. 450 of this chapter, not those of the complete table of the Atlas, Part II, summarised in 
folding Table III of this chapter. 
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absolutely larger than the Neanderthal Type, and that type larger than that of the 
greater anthropoids, erroneous conclusions must be drawn when curvature is used as 
a measure of bowing, and this will be quite apart from the error introduced by the 
fact that the curvature of the diaphysial arc is far from constant. If we confine our 
attention to the Primary Index of Bowing, the bowing increases from Greater 
Anthropoids to Neanderthal Type and still more to Cromagnon Type, but it falls in 
Recent Man. This is precisely the case also with the pilaster, the series being: absent, 
slight, exaggerated and then a fall to well-marked. In pilaster Recent Man is nearer 
to the gibbon and some of the lesser apes than to the Greater Anthropoids. In 
shape of pilastric section we pass from maliform (Greater Anthropoids) to rotiform 
(Neanderthal Type), to pyriform (Cromagnon Type), while Recent Man has a less 
exaggerated pyriform section and frequently tends to more rotundity. In Bowing 
Pithecanthropus erectus is simply human if we can trust our queried value. Bowing 
gives no confirmation of the Hylobates giganteus theory, for the Gibbon’, judged by the 
Primary Index or by the Pseudo-curvature, is widely divergent from man in any form. 
In both Bowing and Pilaster Galley Hill appears to stand nearer Recent Man than 
to Neanderthal Man. If our values for the indices be, however, correct, Galley Hill 
is more bowed than La Chapelle-aux-Saints. A curious point about Galley Hill is 
the low position as judged by the Secondary Index of Bowing of the point of maximum 
bowing, it is almost at the distal third point of the Diaphysial chord. About the 
proximal third point, however, the anterior face of the Galley Hill shaft is somewhat 
broken away. We very carefully plotted point by point the anterior face from the 
cast, and it seems to us that in the neighbourhood of the proximal third point there 
are signs of contra-flexure apart from the defective area, and this tends to support the 
view that the feebleness of the shaft in this neighbourhood is not natural but due to 
post-mortem injury, or ante-mortem pathological condition. The-point of maximum 
bowing is about the middle of the shaft for the /arger anthropoids (a little above the 
distal third point in our specimens of gibbon !); it falls just below the midpoint of 
the shaft in Neanderthal Man, but rises markedly in Cromagnon Man, and reaches 
the 2ths point in Recent Man. To grasp the significance of these changes would 
need far fuller data than we yet possess, and a far more comprehensive study, leading 
to a clearer knowledge, of the functional services of bowing in the femur. Our table, 
however, suffices to indicate that Bowing can hardly be looked upon as an anomaly ; 
it is a racial character, which has been developed as any other racial character, in the 
evolutionary process, and may, as knowledge increases, be an important element in 
determining the evolutionary order. 

We have seen (p. 283) that Bowing is intraracially significantly, if not very 
markedly, correlated with the Pilastric Index. Interracially we failed on p. 282 to find 
any association between Pilastric Index and Curvature. If we arrange our present 
material in order of Pilastric Index we have: 


1 Dryopithecus rhenanus with Primary Index 0°6 is what we should anticipate in Hylobates giganteus 
—i.e. scarcely any bowing. : 
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Race 


Individuals 


Index of Bowing and Pilastric Index. 


Pilastric Index 
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Primary Index 


of Bowing 
Primogenial Man (Cromagnon Type) | Cromagnon eo 195-1 it 4-95 
Tilbury ... | 125-0 4-43 
Primogenial Man (Neanderthal Type) | La Chapelle. aux-Saints rie ee 2°58 
p i OTs ; A14| ,. 
ie mousteriensis (Hauser i) ne ee sul Ae 
Neanderthal : ... | 102°3 4°19 
Pithecanthropus erectus “es an is cb 108°7 108-7 | 2-822 2:82? 
Recent Man 17th century Londoners ¢ tee, 103-0 sant 2:53 
4 ~ ONT cat LOdeO 2°50) 
Galley Hill ae ee 99:2. VOS2 i, 2°67 2:67 
Anthropoids (ii) Gibbon ... 95:0 95:0! 051 051 
Anthropovds (i) Chimpanzee 84:3 2°67 
Orang-utan sof 80°4 ant 2°77 
Gorilla ... rire 2°91 


It will be clear that our failure to find a relation between Pilastric Index and 
Bowing was not solely due to the use of curvature (p. 282). It was of course partly 
due to the curvature displacement of Gorilla. But when we use the Index of Bowing 
we still find that the Greater Anthropoids do not fit into the series. Hylobates, Recent 
Man, Neanderthal Man, Cromagnon Man, form a series in which the Pilastric Index 
and the Index of Bowing both ascend, and interracially there is high correlation of 
Pilastric and Bowing Indices’. This result seems to indicate that at any rate in Man 
and the Lesser Apes there is a close association between Bowing and the development 
of a high Pilastric Index. But we must not extend the principle to the Greater Anthro- 
poids for with a low Pilastric Index they have more Bowing than Recent Man. We 
see, however, the weakness of the Pilastric Index as a measure of the pilaster, for the 
common order of the two indices is not the order of pilaster development. It gives 


Cromagnon Type 12551 Pilaster exaggerated 
Neanderthal Type 108°1 » slight 
Recent Man 103°0 » well-marked 
EHylobates 95°0 shght 
Greater Anthropoids 80°4 » absent. 


The fact is as we have indicated on p. 255, the Pilastric Index does not distinguish 
between rotiform sections like those of the Neanderthal Type and pyriform like those 
of Recent Man, if their antero-posterior and transverse diameters are nearly equal. 

If we want to pass from the slightly maliform pilastric section of the gibbons or 
the almost perfectly rotiform section of many of the Cynopithecidae to Recent Man, we 
have got to increase the Pilastric Index and also develop the pilaster from slight to 
well-marked. The pilaster remained slight in Neanderthal Man, but the Pilastric 
Index was raised; in Cromagnon Man the Pilastric Index was still further raised and an 
exaggerated pilaster developed—the pilastric section was markedly pyriform. Recent 


1 Of order *89 + ‘26. 
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Man has fallen closer to the Lesser Apes in Pilastric Index, but has retained the 
pilaster in a well-marked, if not exaggerated form. In other words the pilastric 
section has remained pyriform, but the transverse pilastric diameter has somewhat 
increased, relative to the antero-posterior. It is quite possible to hold that both Primo- 
genial men of the Neanderthal and of the Cromagnon Types are side branches and 
not on the direct line to Recent Man, as we may still more reasonably suppose the 
Greater Anthropoids to be. But somewhere on the direct line individuals must have 
existed with pilastric index increased beyond that of the Lesser Apes and with well- 
marked pilasters, as the branching points from which Neanderthal and Cromagnon 
Man sprang off. These individuals have yet to be found. Those who would place 
the Trinil Femur in the direct line of Man’s ascent certainly get over the difficulty 
of explaining how Recent Man has developed a high Pilastric Index and a pilaster. 
They seem, however, to forget that it will be needful then to account for the develop- 
ment on side tracks of Neanderthal and Cromagnon Man from Pithecanthropus erectus. 
The task presents no smaller difficulties than supposing Primogenial Man a stage 
towards Recent Man’. 

To sum up the conclusion suggested by this discussion of the anomalies of the 
femur in the case of Man, we may state that the anomalies which occur occasionally 
in Recent Man are to a great extent signs of a far grosser and more muscular member. 
_ Such a femur exists in the case of both the Greater Anthropoids and of Neanderthal 
Man, but the anomalies we refer to are almost usual in the latter, and such a marked 
feature of the former as the complete fossa angulolateralis has never yet been found 
even as an occasional anomaly in Man. On the other hand the well-marked pilaster is 
found neither in the Greater Anthropoids nor in Neanderthal Man. It is found in 
Cromagnon Man and in an exaggerated form. In a slighter form it is found in the 
Gibbon and in some of the Lesser Apes. If we suppose the direct human descent, as 
seems highly probable, never to have passed through any of the Greater Anthropoids 
as we know them but to pass directly to some simio-human form somewhat more akin 
to the lesser apes, we ask, are the Neanderthal and Cromagnon Types to be considered 
as branching failures from the main line of descent or as actual stages upon it? If the 
former we leave unexplained the occurrence of anomalies in Recent Man which point 
to an extremely muscular ancestry. We are almost bound to insert something very 
like the Neanderthal and Cromagnon Types in the direct line to account for the ap- 
pearance of these anomalies, for the marked bowing and the well-marked pilaster 
of Recent Man. If we insert these links into the main line, the Neanderthal and 
Cromagnon Types will differ somewhat from them, but not very widely, and therein lies, 


! Verneau (Bibl. 94 quater, p. 316) states that the races of Spy and Grimaldi are parallels derived 
from Pithecanthropus erectus. If this view were correct the femur of man was completely developed while 
his cranium remained most primitive ; then followed a development in which many of the femoral features 
of Recent Man disappeared in the Spy parallel. Did Recent Man recover them as a descendant of the 
Neanderthal Type or would Verneau suppose him a third parallel from Pithecanthropus erectus, which 
retained nearly all the characteristics of the femur, but widely modified the cranium? The dilemma might, 
perhaps, be solved by separating Trinil femur and cranium. 
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as far as the Neanderthal Type is concerned, the justification, if any, for Schwalbe’s 
view that the discussion of whether the Neanderthal Type (and we might add the 
Cromagnon Type) is or is not in the direct line is not of much worth. - As far as the 
anomalies of the femur of Recent Man go, if Neanderthal and Cromagnon are not in 
the direct line, we have still got to insert some links very like them between the 
Prot-simio-human with a probable lesser apelike and lemuroid ancestry and Recent 
Man, and then those links remain yet to be discovered. 

Klaatsch, possibly carried away by the differences he observed between two indi- 
vidual cases of Mousterian Man and Aurigniac Man, has postulated a double ancestry 
for man, a “gorilloid” and an “orangoid” origin. It is not very clear from his writings 
on the subject’ whether he supposes Primogenial Man of the Neanderthal Type to be 
descended from a gorilla and of the Aurigniac Type from an orang. If we put his 
view, not in the form of ancestry, but in the form of a resemblance, the femur of the 
Neanderthal Type is to the femur of Recent Man as the femur of the gorilla is to the 
femur of the orang, or again we might add as the femur of the Pekinese Spaniel to 
that of a Pommeranian dog, there appears somewhat more truth in the proposition’, 
at least ocularly. But when we come to the detailed numerical study of the femoral 
characteristics as in.our last chapter, we find so many cases in which Recent Man 
actually separates both of these anthropoids from man of the Neanderthal Type that 
our faith in the suggestiveness of the proportion, and with it the strength of the 
argument for side tracking of the Neanderthal Type, are very much weakened. The 
reader should bear this point in mind in the summary of the results of that chapter as 
far as concerns Primogenial and Recent Man that we have now to place before him. 


(ii) Comparison of quantitatively Measured Characters in the Apes, 
Primogenial Man and Recent Man. 

(a) General Remarks. In dealing with this topic it seems by far the wiser course 
to group the anthropoids as far as possible together, to cite merely the means of our 
slender data for Neanderthal and Cromagnon Types and to represent Recent Man in 
the main by our 17th century Londoners; for in that case only have we adequacy 
of material for a// the characters we propose to consider. | 

Before we enter into a full discussion of our topic, it is desirable to investigate 
in such detail as is at present possible the relations between Recent Man, Verneau’s 
Grimaldi Negroid Type and the Cromagnon Type as far as the femur is concerned. 
The accompanying table places in parallel columns the charactersof the Cromagnon Type, 
of Recent Man as represented by our 17th century London bones, the Grimaldi 
Negroid Type and the Modern Negro. The reader must not for a moment be over 
impressed by the apparent weightiness of the numerical data here assembled. The 
columns of Recent Man are alone based on unity of method, adequacy of: material and 


* Bibl. 102 bis, and Bibl. 102 ter. * 

* There are a good many species where the double type occurs, and without taking refuge in achondro- 
plasia and pathological causes, it may be that physiology will ultimately throw light on the not uncommon 
appearance of the double type. = 
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TABLE I Measurements of the Femora of Primogenial Man an Compare 
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BPs Pithecan- TypeA 
Character | = an eee seat Oe ——— _ rs wees z 
: erectus | Neander- 
Gorilla Chimpanzee Orang-utan Gibbon thal Spy 
he Ag 7 others L. 1 (from 
Number - jauthors’ 5; others | authors ee authors oo authors ns fe cde me bees er aes ee 
Sex 35422: authors’ 1g authors” os) authors’ 1? authors’ | and Dubois) (from cast) ee ae 
Maximum Length 344°6 } 354:2(21) | 314 : 293°4(1I) | 243 : 265°2(5) | 203°8 oa 455 440°5 429°5 fil 
a Trochanteric ean : 3464 : — 310 = 225 — 202'2 | ae hae 437 420 417. 
2° Maximum Troch. Length 3484: _ 313 : ae | 233 : ae oOTe 7, 45° 435 ye 3s 
= Oblique Length as 344°0 ; 362:0(20) | 311 : 289-9(13) | 241°5 : 265°3(7) 203°7 204°6 (3) 452 444 420°5 a5 
Trochanteric Oblique Length 34674 | 360°7(7) 312 ‘ 302:0(3)) | 225°2 : 247-4(3) 202'r | = 432 426 415 es 
= Capito-trochlear Length Sar-6 | = 30475: — 236 = 199°5 al 441 425 = 350°0 
s Diaphysial Length A 28778? — 260 — 187°5 — 177°9 aa 394 380 3 5 31 5°0 
Length of Shaft 290°8 — 257°5 = 201 a 184 — 395 386 364 324°3 
Vertical Diameter of Head 46°3 47°9(7) 35°9 34°6 (3) 29°3. : 34°4(3) 159 17°6 (3) 45°0 54°0 55°8 47°7 
Horizontal Diameter of Head 46°3 = 35°9 20°25 — 15°9 44:0 52°8 55°0 47°4 
@ Min. Horiz. Diameter of Neck 25°8 — 17°4 = | 140 — 8-2 = ? 28°1 32°4 32°5 
a Min. Vertical’ Diameter of Neck 32°7 — 22:8 — | ava — T0-x a 28-0? 38:2 39°5? 33°2 
Capito-collar Length ... 80:3 = 63°0 — 45°5 — 29°5 — 74:0 64°5 76:2 67:0 
Length of Neck 56°8 = 45:1 = 30°9 al 21°6 = oa°5 37°5 48°3 43°2 
Proximal Breadth * 930 — 70:0 — 56°5 — 30°5 = g2'0 IO4°7 112-0? Q2°4 
Platymeric A.P. Diameter 28:8 29°6(7) 21°6 20:6 (3) I5°2 17°I (3) 9°5 10°8 (3) 31-2? 26°5 26°9 23°7 
Platymeric Trans. Diameter .. 34°6 35°6(7) 26:0 27:0(3) 20°5 22°8 (3) 109 12°3 (3) Base 36:2 36-2 30°5 
Pilastric A.P. Diameter 28:0 28-9 (7) Zire 2i-Esym | 15:4 17°3 (3) 9°6 10°7 (3) 30°0 32°5 32°3 250 
Pilastric Trans. Diameter 34°4 36:0 (7) 26:2 26°7(3)8 | 19:2 22-T(3y) 92 I1-2 (3) 27°6 30°8 30-0 23°9 
% Popliteal Length at” 140'I = 127 ae 807 — Ort: — 150°0 110-0 110-0 128+5 
- Popliteal Width oe 48:2 50°6 (7) 34°5 30-2 (3) 26°6 27°5 (3) 11-9 12°8 (3) 36-0 40°6 42:9 41°5 
* Popliteal Direct A.P. Diameter 25°7 26:6 (7) 23°2 21:73) 16°3 18-1 (3) 8-9 10°5 (3) 32°0 33°1 35°5 29°0 
Popliteal Oblique A.P. Diameter 32°5 33°6(7) 24°2 20-4(aym | 18°r 194 (3) 8-9 10'8 (3) — 28°5 33°9 26°5 
Diaphysial Chord : 189°4 . = 1796 — 139°0 — 136°0 = 277-0? 253°0 237°4 203°0 
Diaphysial Subtense ... 5°52 — 4:8 — 3°7 = O-7 —- 7:82 10-6 9°8 7:8 
Proximal Segment of Diaphysial Chord 950 — 73°2 == 69°2 — 85:2 — 134°8? 147°3 LI6-L IIo-r 
Bicondylar Width ... 84rI 88-9 (7) 69°5 65°2(3)m | 52°1 58:0 (3) 25°5 30°0 (3) 78:0 89°6 93°6 83°3? 
8 Max. Length, External Condyle 51°3 — 42°5 = | 3592 _ 18:3 —- 62°2 75:2 73°7 70"4 
> Max. Length, Internal Condyle 62°9 == 50°3 — 41°4 -- 19°9 —— 64:0 69°5 69°1 60-0 
fc Oblique Length, External Condyle .. 50°4 we 40:0 = 34°3 — 17°8 — 62:0? 74:2 2:2 68-0 
& External Condyle, Hor. Band-Radius | 22-1 = 20°1 ss | 20:0 as 9°0 sae 20°0? 25:2? 28:02 fed 
 ietene Condyle, Vert. Band-Radius 21°6 = 19‘I pee | 2-0 —_ 8-6 — 22°4? 24:8? 27°7? iat) 
" Midtrochlear Angle as. 13°°1 — 90m — 8°-0 — 75 | — 8° 7-5 Io°-o 10°-o 
Angle at Centre of Head 1) ae A —— 37. Omen = 38°-0 : — Like oe = 2 49°-0 58°-0 57°°5 
» Collar Angle .. 113°-4 !119°-8(62) |134°°0 :127° (Bam | 134°O :137°2(T0) | 1170 :125°7-9(24) I24°-0 : 
=, Torsion of Shaft ee —- 12°-Omme. 3 5°70 == Fee PM _— 
& Torsional Angle 3°°6 7°°3(46) |= 35 5°0 (2m) | —7°°0 :—4°4(6) 9°-0 8°-4 (24) 
“ Retorsional Angle 4°°6 T5°°5 —_ 120g — 15 = 
Obliquity of Shaft 2°*4 _ —2°-0 = TO — 4°:0 — 
Pseudo-Obliquity 0°-0 0°-0 (20) (ae) 8°-9 (II) 6°-4 0°-0 (5) 0°-o — 
Oblique-Direct Lengths Index -» | L000 | T00-0(21) | 99°0 } g8-8(xz) | 99:4 | 100:0(5) | 100-0 — 
8 Oblique-Direct Troch. Lengths Index | 100-0 — 100-6 — I0o*r | — 100-0 == 
& -3 Proximal Breadth Ratio : 26°8 a 22°6 2 25:1 — I5"1 = 
o5 .& Distal Breadth Ratio .. 24°3 24:6 (7) 22 Ae = 23:2 = 12°6 =o 
Robusticity of Femur _ 18-2 18-2 (46) 15-2; rO-"(@amy | 14:3 : 15-5(6) 9:2 10°8 (24) 
Robusticity of Head . 26:8 25°6(48) | 23°1 22° (a7) 24:2 264 (8) 156 } 16:8(24) 
Ellipticity of Head 100:0 — 100:0 99°9(25) | 99°7 99°5 (6) 1000} — 
yw Lllipticity of Neck  ... 729° 5 75'5\2t) | arog 739 > 73°73} pets) (Fi a 
g Secondary Index of Neck Saye ae oe 48°5 479 ae 5r6 | aS 
3 Head-Bust Ratio 56-40 } — 57:0 = 64°4 — 53-017 oases 
4 Primary Bust Ratio ... 23°90} —= 20°1 = 18-7 dag ras pe: 
# Secondary Bust Ratio 23°9 22°9(46) | 20°3 18-9(25) | 18:8 20°7 (6) 14°5  :} 13°6(24) 
& Bust-Shaft Index 28-3 ae 24°5 —s 22°6 — .| 160 } = 
Capital Ratio . 13-4 13°5 (7) II-4 11-8 (3) 12" 12°8 (5) GeO 4 = 
Capito-bicondylar Index 55t ; 53°9(7) | 50-7 i 53MM | 502 3 50:3(3) |] Jena) 58-7(3) 
Epiphysial Ratio 98° — 90°6 87:3 £3 115-7 a 
Platymeric Index 83°9 81-4(48) | 83-1 82-1 A 64° | 71-4(8) 87:2: 83+4(26) 
Pilastric Index 85°2 | 77°1(08)| 80-9 ; 84:3(39) | 80-2 : 80-0(r7) | 104-3 ¢ 95-0(30) 
Popliteal Index Sus 53°4 55°4 (11) 67:2 | 69:4(5) 61°3 62°6 (8) 74°38 + 82:1(7) 
Index of Popliteal Skewness.. 791 Hess} 959 } 101-7 (3) gor 93°4 (3) 100-0} 97-2(3) 
2 rome Pyramidal Index 34°3 - 27°2 ae 30°7 pdiee £3°E5. 4 puis 
Se ce 572; 56°7(7) | 49°6 : 4a-QtBM |) 51:t : 47:6(3) | 46-9 + gae 
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rt Index of Gracility (Lower) york; 732(70)| 759 | 77QMMMN | 722) qa7is) 97s 4 seaeeie) 
& Index of Transverse Slenderness Tr-71 a I0'2 ‘ 9°6 dats 50 | vide 
4 Index of Sagittal Slenderness 9°85 | —_ 8-2 a 77 gL; 52 io 
® Tndex of Proximal Taper 100°5 ; 100-8 (7) LOro) 4 08-7 (aim < 98-7: 98-8 (3) 99:0} 100-9 (3) 
Index of Distal Taper... 89:6 9g1°6 (9) 1094 ' [00°'0 (7 ; 105: 8 ' 100°7 (9) 92°7 ' 96°9 (7) 
Popliteal-Shaft Index... 48'1 49°3 a aya eas: 495: Ses 
Primary Index of Bowing ... 2°91 aie 2°67 | = 2-66 = O51 : ae 
Secondary Index of Bowing ... 50-2 x 40:8 | _ 49°8 ey 62°6 | A 
» _ Condylar Index we. | O12 = 62 67:6 ay oh Wee ' 
3,8 Condylar Lengths Index Mery | asziq) | 845 | rorgh J) 850 | Bro(s) | 920 | 90-0(4) oe 
oo Bondesdial Index pee a. 95°0 ; 92°5(2) | Goo : 79°9(5) | 95:6 : gt-3(2) 112-07? | 
$,& Bicondylar Ratio ere 24°4 ; 24°7(7) 22-I : 21°3(3] 214 22:1 (3) T25 3} -1g7'(3) 17°4 | 
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sameness of sample. In the case of the other races none of these desiderata are forth- 
coming. For the Cromagnon Type we have based our characters on the Cromagnon 
and Tilbury casts and on the six femora discussed by Verneau. The measurements 
he gives are few in number and we have had to obtain the bulk of those now provided 
from the illustrations he gives of two of them’. It will therefore be seen that our 
mean values for the Cromagnon Type are drawn from any number up to eight. Thus 
very frequently there will be considerable divergence between the mean index and the 
index of the means. As Verneau provides only the anterior and posterior aspects of his 
selected femora, we have been unable to determine antero-posterior dimensions (except 
where he states them) on any femora beyond the original Cromagnon and the Tilbury 
femora. Verneau’s six femora are given as male and that seems highly probable. We 
consider the original Cromagnon as certainly male and the Tilbury as doubtful. 
We have assumed it male for the purpose of averaging. This leaves us without a 
single representative of the Cromagnon woman. This is a great disadvantage as the 
Grimaldi Negroid Type is represented only by an “Old Woman” and an “Adolescent.” 
We have therefore been compelled to reconstruct a Cromagnon female femur for the 
purposes of comparison. For the absolute measurements we have used sex factors ; for 
the indices we have used a mixed method giving consideration to all sorts of hints, which 
depend upon the individual measurements concerned and the experience of the sexual 
relationships gained from our tables of special characters’. Notwithstanding these diffi- 
culties we think that this reconstruction of the Cromagnon woman is a moderately 
satisfactory one. While we have only worked with a maximum of eight and often with 
only two femora Rodriguez’ appears to have used 13 for the characters tabled by him. 

The following summary indicates our agreements and our divergences (he gives 
all as males) : 


Pearson and 
Rodriguez (13) Bell (2 to 8) 


Oblique Length... wae 499 519 
Robusticity of Femur ane 12°3 13:0 
Robusticity of Head jas 21:8 21:5 
Pilastric Index es ce el PG 125°1 
Platymeric Index ... ae 72:2 73-0 
Ellipticity of Head ... s.2, 1000 99°3 
Secondary Bust Ratio © ... 17:0 16:4 
Collar Angle RAC oan BPR) 126°:0 


On the whole there is not more disagreement than might be anticipated in two 
samples of such different sizes. The chief differences are in the absolute lengths. 
Ours are the bigger and more massive specimens, and this will possibly account for 


1 The process of measuring illustrations is always risky and arduous. The stated scale (e.g. $ or 4 
natural length) is in our experience never accurate and reducing factors have to be determined to make 
the illustrations accord with the published measurements. Further it is rarely that the femur has been 
fairly adjusted before photography to the standard planes, and allowance has frequently to be made 
for this. 

2 We could not deduce all the indices from the absolute measurements, because even in the male case 
the means are not always deduced from the same individuals. 

5 Bibl. 101, p. 11. 
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all but the Pilastric Index divergence. Unfortunately Verneau does not provide the 
pilastric dimensions of any of his femora and we have only been able to obtain the 
transverse diameters on those he has photographed. For the Grimaldi Negroid Type 
we depend entirely on Verneau’s few measurements and on his plates’, A serious diffi- 
culty in the case of the modern Negro arises from the fact that no adequate study 
has hitherto been made of his femur. Further the ‘‘ Modern Negro” is no more than 
the ‘‘Modern White” a single race. There are as many distinct races of Negroes as 
of Whites and the simple labelling of skeletons as “Negro” is much to be reprehended. 
We have been compelled, however, to maintain this general term as our material has 
had to be collected from many sources. All we can say is that we have given due 
consideration to each character? and it is the best reconstruction of the “Modern 
Negro” we have been able to provide from the data available. It is admittedly of a 
temporary character, but will, perhaps, suffice to bring out the points we desire to 
emphasise. 

A word may be said here about the measurement of the distal articulation. It 
will be remembered that this character is given by Parsons for his Rothwell English 
and by Tamagnini and de Campos for their Portuguese femora instead of the Bicon- 
dylar Width. Its ratio to the maximum length we term the Distal Articulation 
Ratio. The following results show that it is nearly constant for recent Europeans of 
measured in the same manner : 


Rothwell English Portuguese 
6 16°74 16°77 
9 1613 16-13 


Accordingly there would appear little doubt that for our 17th century Londoners 
if the Distal Articulation had been measured in Parsons’ manner we ought to have 
found : 

S749 9 66-0 

From these we should have obtained a ‘‘ Distal Articulation Index” = 100 Distal] 

Articulation /Bicondylar Width, for our material represented by 

$ 93-9 9 94:3 
or the Distal Articulation might be found from the Bicondylar Width by multiplying 
by the factor ‘94 in the case of mean values. 

Actually we did not obtain these values but the following : 


3 ¢ 
Distal Articulation Breadth oa 70°22 62:25 
Distal Articulation Ratio aoe 15:76 15-29 
Distal Articulation Index xs 89°57 88°53 


1 Rodriguez also gives four characters for the Yossile Race Négroide de Grimaldi, for which he gives 
the number of femora as three. His measurements are for female only : Oblique Length, 434 ; Robusticity 
of Head, 20:1; Platymeric Index, 81:8; Index of Head, 102:8. These appear to agree closely with the 
measurements of the “Old Woman”—+.e. would be for a single femur. If he actually handled three femora, 
it is surprising that he has not given us other measurements. 

? Where the indices provided are the same for ¢ and ? it is because our sources provided no sex dis- 
tinction. The numbers used for each character run from 8 to 100, and are therefore of very different weight. 
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Now we did not take the distal articulation in Parsons’ manner, for it appeared to 
us very unsatisfactory especially in the case of the Lemuroids and Apes. We took as 
will be explained later in this Chapter the maximum breadth of the distal articulation. 
That this should give a result 3 to 4mm. /ess than that obtained above is to us 
inexplicable, unless the agreement between Rothwell English and Portuguese for the 
Distal Articulation Ratio be merely fortuitous. 

Unfortunately we do not know how Verneau has measured his distal articulation 
breadths. Assuming his method to have been like that of Parsons’ we must place for 
comparison in the accompanying table not our actual measurements but those deduced 
by supposing the Rothwell English Distal Articulation Ratio to apply to all Huropeans. 
Such are the values given in the accompanying table, under 17th century Londoners, 
but their enclosure in square brackets signifies that they depend on a special hypothesis. 

(b) Cromagnon and Recent Man. We shall now proceed to a comparison of the 
four types displayed in the table. Let us examine first the Cromagnon Type and that of 
Recent Man. The Cromagnon Type ascompared with the Greater Anthropoids or with the 
Neanderthal Type shows great increase of size, exaggerated pilaster,exaggerated torsion 
and exaggerated bowing. Most of these characters were probably advantages from the 
standpoint of survival, as emphasising uprightness of position and rapidity of move- 
ment, but to judge by Recent Man they were over accentuated. The great size was 
reduced, but Recent Man remained sensibly taller than the Anthropoids or Neanderthal 
Man. Now let us consider what this reduction in size means. Cromagnon Man is about 
20 per cent. larger in femur than Recent Man as represented by our Londoners. The 
factors by which we must multiply our London male to obtain our Cromagnon male 
are: Maximum Length, 1°200; Trochanteric Length, 1:203; Proximal Breadth, 1:209 ; 
Shaft Length, 1:215. Now suppose we reduced the Cromagnon Type femur in this 
manner, how would it compare with that of Recent Man? In the first place we should 
have over-reduced the V. Diameter of Head (1°164), the Length of Neck (1:065), the 
Capito-collar or Bust Length (1°113), the Bicondylar Width (1°162) and the Distal 
Articulation (1121), the reducing factors of which are given in the brackets. In other 
words the gain in size of the epiphyses was to a very considerable extent maintained. 
It may be asked why, if the epiphyses maintain so much of the Cromagnon size, this is 
not shown in the Proximal Breadth? This very heterogeneous measurement is in- 
fluenced not only by the breadth of the great trochanter, but still more by the size 
of the Collar Angle, and this has had a very sensible increment and therefore provides 
upso facto a lessening of the Proximal Breadth. 

Now let us look at the cross-dimensions of the shaft. The Platymeric Antero- 
posterior Diameter (1:074) remains much larger ; the Pilastric Antero-posterior (1326) 
and Popliteal Antero-posterior (1°311) Diameters have decreased relatively. The 
Platymeric Transverse Diameter (1°250) has somewhat decreased, but the Pilastric 
Transverse (1°071) and the Popliteal Width (1:149) have remained larger. These 
- facts are exactly mirrored in the corresponding indices, the Pilastric Index and the 
Popliteal Index have markedly decreased while the Platymeric Index has increased. 
In other words Recent Man has lost something of the exaggerated pilastry and 
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exaggerated platymery of the Cromagnon Type, and he has become relatively more 
concave in the popliteal area’.. The remaining indices of the shaft show the same 
effect of these main shaft changes. The Soffit Index has not changed much for both 
Popliteal Width and Bicondylar Width have lagged in the general reduction of size ; 
this applies also to the Distal Articulation Index. The Index of Gracility (Upper) 
has much increased because of the lag in the Pilastric Transverse and the accelerated 
decrease in the Platymeric Transverse. There is not much change in the gracility of 
the lower part of the shaft because Pilastric Transverse and Popliteal Transverse have 
both lagged. The Index of Proximal Taper has much increased because the Platymeric 
Antero-posterior has lagged and the Pilastric Antero-posterior has been accelerated in 
decrease. The Index of Distal Taper has also increased although not to the same 
extent as both Pilastric and Popliteal Antero-posterior Diameters have lagged but 
not to the same extent. To sum up Recent Man has acquired more rotiform Platymeric 
and Pilastric Sections and a less rotiform Popliteal Section than Cromagnon Man. In 
Pilastric Section he has reverted somewhat to the Neanderthal Type and in Platymeric 
and Popliteal Sections to the Greater Anthropoids, 

If we turn to the main femoral angles, we note that the exaggerated torsional 
angle (35°) has been at least halved presenting thus a partial return to the lower 
torsion of the Anthropoids and Neanderthalloids. The Collar Angle—which is low in 
Neanderthal Man, increases in Cromagnon Man and reaches a value in Recent Man 
as high as, if not higher than, in the Anthropoids—again appears as a return since 
Neanderthalloid times to a more pithecoid character’, Bowing also which is so 
exaggerated in the Cromagnon and some of the Neanderthal femora has reverted in 
Recent Man to something like the value of the Greater Anthropoids. 

As compared with Neanderthal Man, Cromagnon Man shows in his femur many 
of the characteristics of Recent Man. He made a really enormous stride in the 
development of the pilaster, the marked torsion, the bowing, the concave popliteal 
area, the rotiform character of the platymeric section and the great increase of length 
and therefore of stature. It is exactly as if he had provided the essentially human 
characteristics of the femur in an exaggerated form and evolution had then to retrace 
partially, but far from wholly, its steps. If we assume Anthropoids or Neanderthal 
Man—still more if we assume the Lemuroids—in the direct line of human descent we 
should at least have to introduce a link like Cromagnon—it may be in a less 
exaggerated form—before we could account for the femoral characters of Recent Man. 
It is for further study to determine whether the link was a modified Cromagnon, from 
which was side tracked our known Cromagnon, or as a more violent mutation was 


' The Anthropoids, Neanderthal Man and Galley Hill Man are convex in the popliteal area, Cro- 
magnon Man is slightly concave or flat, Recent Man has on the average slight convexity. These points 
are well illustrated in the diagrams of the popliteal sections, which certainly seem to suggest a continuous 
evolution in this character: see our pp. 486-487. 

’ ? If our value for the obliquity of the Cromagnon Type be correct or at least more comparable with the 
values we ourselves have found for other races, there is the same increase of obliquity in the Cromagnon Type 
compared with the Neanderthal Type and the same partial regression to an earlier value in Recent Man. 
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Cromagnon itself followed by a regression in some of the over exaggerated human 
features of that type. en 

(c) Verneaws Grimaldi Type. We now ask ourselves where Verneau’s fossil 
negroid Grimaldi Type stands with regard to Cromagnonand Recent Man. Unfortunately 
we here suffer from possessing only a senile and an adolescent specimen, and for these 
having no torsion, no bowing and no Pilastric Antero-posterior Diameter. According 
to Humphry’ the Collar Angle does not decrease with old age, and this view is also 
held by Charpy’. If this be correct the low Collar Angle of the Negroid Old Woman 
is noteworthy. We believe, however, that it is either senile or pathological. The 
appearance of the femur in the plates suggests something anomalous in the neck. Its 
low value, however, hinders, even if it were truly characteristic, any criterion of 
relationship to the other races in the table being based on it. In young children the 
Collar Angle is higher than in the adult, but an “ Adolescent” is hardly a child, and 
we should not be justified in reducing the Collar Angle of the “ Adolescent” by more 
than a degree or two at most if even this were legitimate. On the other hand we 
might anticipate that the distal epiphysis of the Adolescent would not be proportion- 
ately developed and accordingly not much trust must be placed in indices involving 
the Bicondylar Width or Distal Articulation for the Adolescent. 

Now let us look at the differentew between the Modern Negro and Recent White 
Man as represented by our 17th century Londoners. The Negro has a somewhat 
longer femur, but no stress can be laid on this, for the femur of the Rothwell English 
would have been larger than these Negro femora. It is important, however, that the 
White Man with a small femur has a larger head (in the case of the male) and a 
longer neck, so that the bust is greater. There is little to choose between the two in 
Proximal or Distal Breadths, the Negro femur being slightly larger ; the same remark 
applies to Distal Articulation. In the Platymeric dimensions the White is slightly 
the larger. The Pilastric Transverse and the Popliteal Width are somewhat greater 
in the White. The Collar Angle in the Negro is less than in the Enghsh, but it has a 
value frequently given for the French; the Torsion is probably somewhat higher in 
the Negro. But taken all round we may safely say that there are no absolute 
measurements, nor indeed any combination of absolute measurements, that, would 
enable us to assert with a high degree of probability that a femur was negroid. The 
matter is somewhat different when we come to the relatwe proportions or indices. 
The Platymeric Index offers little criterion, but the Pilastric and Popliteal Indices of 
the Negro are markedly higher; the Soffit Index, the Index of Gracility (Upper) and 
the Index of Proximal Taper are markedly less. There is little difference to be noted 
in the Index of Gracility (Lower) or the Distal Articulation Index. The following 
indices are greater in the White than in the Negro although to a less marked degree 
than those just mentioned : the Distal Breadth Ratio and the Bicondylar Ratio—the 
White has relatively somewhat larger epiphyses; the Capital Ratio, the Capito- 
bicondylar Ratio, the Bust Ratios—the Bust is relatively greater in the White; the 
Lemotic Index—the neck is relatively greater in the White ; the Robusticity of Femur 

1 Bibl. 45. a. Bibles. 
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and of Head. Lastly we draw attention to the Epiphysial Ratio which is markedly 
greater in the White. The following are therefore the six primary criteria: the 
Pilastric, Popliteal, Soffit Indices, the Indices of Gracility (Upper) and of Proximal 
Taper, and the Epiphysial Ratio. There are eight secondary criteria, namely: the 
Distal Breadth, the Bicondylar, the Capital, the Capito-bicondylar and the Bust 
Ratios, the Robusticities and the Lemotic Index. To these fourteen indices we must 
turn, giving greater weight to the first six, if we wish to test the negroid character of 
a femur. Now the ‘‘ Adolescent” femur has the Index of Gracility (Lower) ofa child 
between 12 and 15 years of age (see our p. 305), and therefore had at least five or six 
years of growth before it. Now in these years we find 42 mm. growth in the 
Diaphysial Length of the English ¢ femur, that is to say about 12 per cent. increase’. 
But a few rough observations show that the epiphysial part of the length of the 
femur is about one-seventh at the age of 14 or 15 years, and that the growth of the 
epiphyses is about double that of the shaft, let us say in round numbers about 25 per 
cent. Thus six-sevenths of the “ Adolescent’s” femur grow at 12 per cent. and one- 
seventh grows at 25 per cent., or we have a growth factor of say 1:14. The adult 
maximum ¢ length would be 480. To confirm this value we may take the “Old 
Woman’s” femur, and allowing 4 mm. for senile shrinkage’, we have a maximum 
length of 440 for the female, giving a sex ratio of 1:091. The sex ratio of our 
17th century Londoners’ femora is 1093; the sex ratio in statwre of British Round 
Barrow is 1:090, of Ancient Anglo-Saxons 1:096, of Swiss Alemanns 1:091—thus the 
value found is not excessive especially in the case of tall primitive races. We have 
thus two distinct processes open to us to ascertain the adult male Grimaldi Type, 
a.e. (i) to allow say 1 per cent. senile shrinkage to the “Old Woman” and use the 
sex ratio of the 17th century Londoners, or (ii) to use the above growth rates. Let 
us test the two methods on fundamental characters. (a) Vertical Diameter of Head : 
Sex Ratio gives 50, and Growth Rate 54, we take it at 52. (b) Proximal Breadth : 
Sex Ratio gives 106 and Growth Rate 109, we may take it at 107. (c) Bicondylar 
Width : Sex Ratio gives 93°5, Growth Rate 92°5, we may take it at 93. (d) Minimum | 
Vertical Diameter of Neck: Growth Rate 35, Sex Ratio 34. (e) Oblique Length: Sex 
Ratio 480, Growth Rate 478, say 478. (f) Caprto-trochlear Length : Sex Ratio 466, 
Growth Rate 467. (g) Shaft Length: Sex Ratio 413, Growth Rate 410, say 411. 
These results are in quite good accordance. The trochanteric lengths are far less 
satisfactory because we have so little information about the growth of the great 
trochanter; between 14 and adult age its growth must be very large, far exceeding 
the growth of the epiphyses.. We can only in our ignorance base these values on an 
average trochanteric sex ratio of 1096. The sex ratios for the antero-posterior and 
transverse dimensions of the shaft are more varied ; the transverse for the platymeric, 
pilastric and popliteal sections is very close in all cases tested to 1°106; the antero- 
posterior is about 1134 for platymeric and pilastric sections, but as high as 1152 for 


* Modern English adult femur has for the male a diaphysial length of about 390, and for 14 years 348. 
* The state of the neck suggests that 1 per cent. shrinkage is rather under than over the mark. 
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the popliteal. We will take 1:143 to represent the sex ratio for antero-posterior 
measurements of the shaft. 

When we turn to the growth changes in the shaft between 14 years and the 
adult, the changes are very complicated. It is not only that the size but the shape 
of the shaft sections alter. The platymeric section loses much of its platymery, 
ae. the antero-posterior grows at a greater rate than the transverse diameter; the 
rates of growth being approximately 1:4 and 1:2 respectively. The popliteal section 
loses its elliptical and tends to a more circular form. We believe the popliteal width 
to remain nearly constant while the popliteal antero-posterior diameter grows with 
a rate of growth of about 1:2. That is to say an adolescent is more apelike in 
popliteal section and more Neanderthalloid in platymeric section, or more “ orangoid” 
in both than an adult. Our numbers are only the roughest, based, indeed, on the 
slenderest of data, but we think they express the main lines of change, and on the 
basis of them we have made our appreciations of the absolute shaft dimensions of the 
Grimaldi Type male. With the indices greater freedom of judgment must be allowed, 
for our sex rates and still more our growth rates are only round figures and small 
changes in value very sensibly attect these indices. We have therefore found the 
indices from the reconstructed absolute values for the adult male, and then compared 
these indices with those of the ‘Old Woman” and of the ‘“‘ Adolescent,” giving weight 
in the latter to the possible growth changes and in the former to what we have learnt 
of sex differences in the femoral indices in the course of this work. Thus a variety 
of considerations have been called into play, and we can only say we have done our 
best possible to create not the “ Adolescent” as an individual adult, but the adult 
male Grimaldi Type as far as can be deduced from the very slender material at our 
disposal. These values are given in Table III of this chapter and should be com- 
pared with the indicial values of the ““Old Woman” and the “ Adolescent” as given 
in the second table. : 

If we ask what are the main features of the Grimaldi Negroid Type thus 
reconstructed, we must answer (i) a very considerable reduction in size of shaft from the 
Cromagnon Type but the shaft still remains much above the average of Recent Man, 
and (ii) only a small reduction in the massive character of the epiphyses which 
are but slightly less than those of the Cromagnon Type. 

In the following table we extract some of the data for the fundamental dimensions 
in order that the trees may not hinder the reader from seeing the wood. 

These figures are of course only roundly approximate, but they do suffice to prove 
that the problem of whether Verneau’s Grimaldi race is nearer to the white or to the 
negro is non-existent as far as the size of the femur is concerned. The race must 
have been very much bigger than the average type of Recent Man, whether white or 
black’. Jn absolute size tt les between Cromagnon and Recent Man, and is much 


1 Bavarians or Rothwell English would have given a result for whites rather in excess of the available 
sample of negroes. A tall race of negroes might again invert the order as to size. What is obvious is that 
our 17th century Londoners and the Modern Negroes represent Recent Man, and the Grimaldi Negroid 
Type differs widely from them with close links to Cromagnon. 


K. P. 60 


474 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


SuBtaBLE V. Comparison in Fundamental Lengths, etc. of Cromagnon, 
Grimaldi and Recent Man. 


Negroid Grimaldi Recent White Modern Negro 
Character Cromagnon ¢ 

cs g ccf g é g 

Maximum Length Ae 528 480 440 447 409 452 416 
Trochanteric Length .... 511 467 430 426 389 — — 
Shaft Length... at 458 411 383 377 348 — — 
Proximal Breadth sig 110 107 97 91 83 93 85 
Vert. Diam. of Head... 5A 52 43 AT 4] 44 4] 
Length of Neck ... Lay 57 60 58 54. 47 50 46 
Bicondylar Width ae 93 93 82 80 70 80 72 
Distal Articulation i 84 84 75 75 66 76 67 
Collar Angle Be aha 126° 128° q 13st; 130° 127° 126° 
Torsion... Abe aay Bi3y —— = aye 16° is ig 
Bowing ... aisle ons 4:3 — — 2°6 2° -— — 


nearer to the former in massiveness of epiphyses. It may be looked upon as a link 
between the two in which some of the exaggerated size of the Cromagnon shaft has 
been already lost, but the exaggerated massiveness of the epiphyses not yet substantially 
reduced. aed 
We can now turn from absolute size to the indices and ask if this more precarious 


material provides any clear evidence of the negroid character of Verneau’s Grimaldi 
femora. 


Primary Criteria. 


(i) Pulastric Index. We have not the pilastric antero-posterior diameter and 
our direct inquiry has failed to procure it. ; 

(ii) Popliteal Index. Old Woman 84°6, Adolescent 62:2, Reconstructed 
Adult Male 80°0. Probably close to Cromagnon value. Apparently near to Modern 
Negro also, but we believe the high value of the Modern Negro is due to Hepburn’s 
determination of the popliteal diameters differing from ours: see our p. 124. Under 
the circumstances this criterion is of no value; all we can say is that the Grimaldi 
Type is like the Cromagnon, which in this respect may be nearer Modern Negro than 
Recent White, but Hepburn gives 78 for Modern British, a value 7 points in 
excess of our 17th century Londoners. Thus by our method his Negroes might be 
75—a value as remote from the Grimaldi as from the Cromagnon. 

(ii) Soffit Index. Old Woman 48:1, Reconstructed Adult Male 48:4. These 
values are intermediate between Cromagnon and Recent White and are not at all 
modern negroid. 

(iv) Index of Gracility (Upper). Old Woman 81:8, Reconstructed Adult Male 
82°3. Intermediate between Cromagnon and Recent White, but near the former. 
They are nearer to the Modern Negro than Recent White, because the Modern Negro 
is about half way from Cromagnon to Recent White. 

(v) Indea of Proximal Taper. Unascertainable. 
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(vi) Epiphysial Ratio. Old Woman 97°5, Reconstructed Adult Male 94°5. 
Values very divergent from the Negro and in their mean intermediate between 
Cromagnon and Modern White, but nearer the latter. 

Thus of our six primary criteria two fail to be of service; in one case the Grimaldi 
femora are nearer to the Modern Negro than to the Recent White, but in this case 
they are close to the Cromagnon value, which diverges considerably from that of 
Modern Negro. In the remaining cases the criteria are markedly in favour of the 
Grimaldi Type being an intermediate between Cromagnon and Recent White, and in 
these cases the Modern Negro lies outsede the Cromagnon to Recent White range. 


Secondary Criteria. 


(i) Distal Breadth Ratio. $19°9,?19°0. Grimaldi Type close to Cromagnon and 
far nearer to Recent White than to Modern Negro. 

(ii) Bicondylar Ratio. $19°0,?18°6. Fairly close to Cromagnon and remote from 
Modern Negro. 

(ii) Capital Ratio. $10°2,299°9. Identical with Cromagnon and nearer to Recent 
White than to Modern Negro. 

(iv) Capito-Bicondylar Ratio. $56°0, 2 53°1. Nearer to Modern Negro than to 
Recent White but not far from Cromagnon. 

(v) Bust Ratio. $17°7, 2182. High values but both nearer to Recent White 
than to Modern Negro. The divergence from Cromagnon is due to the retention of the 
long bust with the reduced shaft. 

(vi) Robusticity of Femur. Unascertainable as a result of our ignorance of the 
pilastric antero-posterior diameter. 

(vii) Robusticityof Head. $23°4, ?20°3. Themeanispractically identical with that of 
Cromagnonand not farremoved from Recent White; divergent fromthatof Modern Negro. 

(viii) Lemotic Index. $12°6, 3132. Male as that of Recent White, female in excess 
of Recent White. Values much nearer those of Recent White than of Modern Negro or 
Cromagnon. 

Summing up our views as based on the above evidence we should say that we have 
not succeeded in finding any specific modern negroid features in the Grimaldi fossil 
femora. These femora appear to us to have characters which place them in indices 
as in absolute size on the whole intermediately between the Cromagnon Type and 
Recent Man, and their features are in a number of cases closer to the former than the 
latter. The crania may give more marked negroid characteristics, and we may be 
dealing with a branch point, where the negro left the ancestral line, but on the basis of 
the femur alone we consider that Verneau’s Grimaldi Negroid Type suggests strongly 
an intermediate link to Recent Man. It retains several of the Cromagnon features 
which Recent Man has retained, and it has begun the reversionary process which wiped 
out some of the exaggerated features of the Cromagnon Type. We look forward with 
the greatest interest to the possible discovery of an adult male of the Grimaldi Type. 
That type will have enhanced value, if we regard it not as a migratory variant, but as 
a stage in the Cromagnon to Recent Man direct line. Our view is, of course, not a 

60—2 
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dogma but a suggestion, but it is a suggestion which apres to us supported by the 
osteometric data we have just discussed’. 

(d) Position of Neolithic Man. If the Grimaldi Type may be taken as an 
intermediate between the Cromagnon Type and Recent Man’, although in several 
features closer to the former, have we any clue to another intermediate which is 
closer to Recent Man? We think it is distinctly suggested in the characters we know 
of Neolithic European Man. In Neolithic Man the size of the femur is already that 
of Recent Man in both diaphysis and epiphyses, but there is still exaggerated torsion, 
pilaster and platymery. We may take as a compact group Manouvrier’s measure- 
ments on 23 f Neolithics from Chalons-sur-Marne?. 


SuBTAaBLE VI. Comparison of Cromagnon, Neolithic, and Recent Man. 


. Character Cromagnon Man Neolithic Man Recent Man 

| =. 

| Maximum Length ... 528 444 (—) 447 

_ Oblique Length hr 519 441 (444) 445 

| Vertical Diaineter of Head 54:6 46:5 (46-0) 46°9 
Platymeric Index 73:0 76-1 (75:1) 85:2 
Pilastric Index 125 108 (111) 104 
Collar Angle 126° 128° (128°) sili 
Obliquity te Bes PASS5) 10°:2 (—) 10°-2 

| Torsion on ae ore 35° 20% ( 1.9%) 13° 


The numbers in brackets under Neolithic Man are those given by Rodriguez for 
larger but far less homogeneous material. It appears to us that with Neolithic Man the 
fitting size of the femur had been in broad lines determined, but the sections of the 
shaft and the torsion remained to be still further modified. 

(ec) Femur of the “ Fringe” Races. If, as we suggest, the Grimaldi Type and 
Neolithic Man are not branch lines, but direct links in the chain from Cromagnon Man 
to Recent Man, and if the series in time order be really a series in evolutionary order, 
we have still to consider whence the Cromagnon Type itself has sprung. With that type 
appeared, as we have noted, several of the most characteristic features of the femur 
of Recent Man, albeit in an exaggerated form. A careful study of the data provided 
in Table ITL* will suffice to show the reader that the exaggerated Cromagnon features 


1 Perhaps some further evidence may be deduced from the shape of the patellar surface. In the Cro- 
magnon Type there is not the asymmetrical laterally peaked form typical of Recent Man. It is more like 
the Neanderthal type of patellar surface, which is distinctly more apelike than that of Recent Man. In 
the Grimaldi Type, to judge merely from the uncertain photographs, the patellar surface is markedly 
peaked on the lateral side—there is a distinct departure from Cromagnon towards Recent Man. 

> Bibl. 71 bis, p. 162. 

* The reader must be careful to neither over- nor under-estimate the value of Table III. We know 
only too well the shortness of our ape series ; we have already endeavoured to impress the reader with the 
difficulties that have arisen in the case of the femora of Primogenial Man—the diversity and paucity of 
measurements that have been published and the impossibility of ourselves verifying them in the present 
state of affairs. We must again emphasise the struggle we have had to obtain anything like consistent 
results in patching together the meagre data that exist for our representative races of man. It would be 
idle to give a long string of cases—one will suftice, for it is typical of a whole series of instances. Flower 
deals with the osteology of the Andamans and gives one measurement only of the femur, presumably its 
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have been preserved to a more marked extent in Neolithic than in Recent Man, but 
have been retained in a remarkable manner in certain of the fringe races. Thus the 
Guanches had much of the platymery (76:1), a good deal of the pilastry (111), the low 
collar angle (124°) and several other features of the Cromagnon Type. Extremely low 
platymery (68°6 and 63°1) combined with pilastry of the neolithic order is found in 
Fuegians and Moriori (Scott : Maori $1234, Moriori $117°4) femora. The Polynesian 
is in these features more closely related than the Australian to the Maori. Indeed 
the Australian femur is in many respects remarkable; its platymery is that of a 
modern European, its pilastry and size are suggestive of Cromagnon ; but its low Soffit 
Index and its low Collar Angle (44°9 and 119°) carry us back to Neanderthalloid Man 
(45°8 and 115°), from which however it differs widely by its reduced robusticities. It 
isa relatively slender femur with a small head, and except in a few isolated characters 
it seems to us an error to directly associate it with that of Neanderthal Man. The 
most we can say of Recent Man is: that isolated features of Primogenial Man whether 
of the Neanderthal or the Cromagnon Type are still to be found in the fringe races— 
that the transition from Cromagnon to Recent Man is far easier than the transition 
from Neanderthal Man to Recent Man would be without a Cromagnon-like link as we 
should have then to invent such a link to supply the characteristic Cromagnon features. 

At the same time if the reader will carefully study the proportioning of the femur 
of Recent Man as given in our columns of mean values of indices in selected groups 
of Recent Man, he will note (i) that the indices of the shaft are surprisingly close to 
those of Neanderthal Man, on the whole far closer than to those of Cromagnon Man, 
(ii) that on the other hand the indices of the epiphyses are, where comparison is 
maximum length.in the case of the 29 skeletons he had available: ¢ 393°4, 9 380-4. These values are 
clearly incompatible with the oblique lengths as obtained from other writers. To introduce them would be 
to make an impossible Andamanese femur. We have had to discard them entirely—not because they are 
essentially erroneous, but because Flower went no further than merely measuring one character, and gave 
us no means therefore of bringing his results into line with those of other investigators. Numerous other 
rejections have had to be made in like manner. Where we have endeavoured to build up a racial 
femur from contributions from different sources we have exercised the best discretion we could. But it 
must be distinctly understood that our table is rather a scheme for future filling in than an accurate 
representation of the femoral characters in the five main divisions of Recent Man. Only in the columns of 
our 17th century Londoners is the material homogeneous in source and methods of measurement. Else- 
where we have combined material, used reducing factors, and selected what data it was possible to include. 
Doubtful measurements or measurements obtained by doubtful reconstructions are enclosed in square 
brackets. The reader will find that in some cases indices are the ratio of the mean characters provided sin 
others the indices were given by one writer and the absolute values are deduced from a different series of 
femora by other writers. We have selected, where available in adequate numbers, the indices as found by 
one writer from his own material, But this is not always possible; a French writer may give the Capito- 
collar Length, but take no measurements on the Distal Epiphysis ; an English or German writer may give 
the Bicondylar Width ; thus for even a rough appreciation all we can do is to combine mean values obtained 
on different series for the Epiphysial Ratio. All we claim for our table is that it represents in a rough 
approximate way the femur of Recent Man in its chief groups—paying special attention to the “fringe” 
races. Further our last two columns, while not wholly self-consistent, not really characteristic of any one 
race or one individual, give the characteristic features of the femur of recent Hominidae as distinguished 


from the like features in general of Simiadae or Lemuroidea. It may be said that this is a small matter, 
but it appears to us capable of throwing some light on the path of man’s ascent. 
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possible, apparently closer to those of Cromagnon Man than to those of Neanderthal 
Man. Thus just as if Cromagnon be not an ascendant we should have to insert some- 
thing like Cromagnon to give the characteristic femoral features of Recent Man, so 
without Neanderthal we should need to insert something like Neanderthal Man to 
provide those divergences in the shaft indices from Cromagnon which we have referred 
to in Recent Man’. We can either insert such branch-points in our evolutionary 
ancestry,—links which will then still remain to be discovered,—or we can take a great 
forward leap of the femur in Cromagnon Man with a regression since in the direction 
of an earlier Neanderthal Type; and with this regression in a certain limited sense the 
human femur has become more apelike. The Cromagnon femur has few apelike 
characters, but its exaggerated human features were in some manner incompatible 
with success and the femur of Recent Man stands in several respects between the 
Cromagnon and Neanderthal Types. The Cromagnon branch-point—if it be a branch- 
point at all—stands nearer to Recent Man than the Neanderthal branch-point, for it 
provided features that are strictly recent human and which we scarcely find at all 
anterior to it. 

(f) Position of Galley Hill Femur. Suppose either case—and one or other seems 
to us a necessity—Cromagnon and Neanderthal ancestors, or Cromagnon and Nean- 
derthal branch-points with femora like these types in possibly less exaggerated forms, 
then the main difficulty seems to us to lie not in the accepting of such a line of 
descent, but in finding links between these two types or at least between the branch- 
points corresponding to them in the direct human line of ancestry. Thus far—and 
there are difficulties to be cleared up—we have only come across the Galley Hill femur 
as anything like an intermediate, but it does provide certain good sequences in the 
more important characters—if others, possibly owing to the difficulty of reconstruction, 
raise considerable doubts. In the first place the Galley Hill femur shows at least the 
beginnings of a pilaster, which practically fails in the Neanderthal Type; its popliteal 
sectionis byno means a bad intermediate between those of Homo moustervensis(Hausert) 
and of the Cromagnon R. (see Diagrams, p. 486) and it has a large assortment of the 
“anomalies” of Recent Man, which are almost specific characters of the Neanderthal 
Type (see our p. 456 ftn.). In the second place the Galley Hill femur as it stands is in 
many measurements already an intermediate ; it is an intermediate in a good many more 
—if, as we suspect, it is a female. Thus we should have approximately the system 
on the following page, taking the Fuegians sex-ratios, as the most fitting for the case. 

Now this table indicates the great divergence of the Galley Hill femur from that 
of Recent Man. ‘The basis of resemblance is just in those characters where Recent 
Man has reverted from the Cromagnon towards the Neanderthal Type. The examina- 
tion of the indices of the shaft is less satisfactory—in large measure we believe owing 
to the bad condition of the Galley Hill bone. But even here an examination of 
Table HI will show that these indices do not strengthen the relation of Galley Hill 


* The marked bowing, the pilaster and the torsion, the Cromagnon features of Recent Man, also con- 
cern the shaft. Notwithstanding it is not incorrect to assert that the proportioning of the shaft in Recent 
Man is more Neanderthalloid than Cromagnon-like in character. 
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SustaBLE VII. Comparison of Neanderthal, Galley Hill, Cromagnon 
and Recent Man for male Femora. 


Character Neanderthal Galley Hill Cromagnon Recent Man 
Maximum Length .... a 423 456 (424) 528 44] 
Oblique Length sae Ser 420 455 (423) 523 436 
Vert. Diam. of Head ... Bes 52:3 52:9 (49-2) 54:6 45-1 
Vert. Diam. of Neck ... a 37:0 40:7 (35:3) 35°5 33°6 
Capito-collar Length ... ae 75-0 776 (72:2) 85:8 72°5 
Length of Neck a a 46-4 51:2 (47°6) 572° 50:0 
Proximal Breadth _... oi 102s |_:108% (100-14) 110 88°8 
Popliteal Width se ess 40°3 48-2 (44:8) 45°6 36:0 
Bicondylar Width ... erent 87°6 94°62 (88-07) 92°7 78:7 
Torsional Angle ah et LOpeze 15°-0 35°°0 19°5 
Collar Angle ... ee 583 115°-0 126°-0 126°:0 127°-4 
Obliquity aa at eee 4°] 8°°5 195 Ne: 
Tea lip Lebar | 

Proximal Breadth Ratio 25°1 (24°62) 21°6 21:3 
Distal Breadth Ratio ... a 21°6 (21-62) 19-0 187 
Robusticity of Femur... : 14:3 12°6* (12-4) 13:0 12:4 
Robusticity of Head ... % 25-0 23°3 21-5 20°6 
Head Bust Ratio ae ae yee th 68-3 62:3 62:3 
Primary Bust Ratio ... aa 17-2 17:0 16-2 16°6 
Bust Shaft Index bet abe 20:2 19°9 18:7 20:5 
Capital. Ratio ... ae aes 12°4 11-6 10°2 10:5 
Epiphysial Ratio ks “ts 83-0 (82:0?) 92:3 94°5 
Bicondylar Ratio ne oe 20°8 20°72 18-4 17-9 


* For reasons previously given we think the Pilastric Tranverse is under-estimated. 


to Recent Man ; if they could be trusted, which we doubt, they would suggest that 
in some respects Galley Hill was more pithecoid than the Neanderthal Type. The 
conclusion that suggests itself to our minds is that Galley Hill is a most valuable link, 
either directly between the Neanderthal and Cromagnon forbears of man or at least 
between the Neanderthalloid and Cromagnon branch-points in the human pedigree. 
In this respect it appears to us as one of the most valuable of the “ finds.” 

The time may come when we are able to give our judgment as based on the 
crania, but on consideration of the femora only we suggest that the Galley Hill 
Type is a Neanderthal-Cromagnon intermediate and the Grimaldi Negroid Type a 
Cromagnon-Recent Man intermediate. 


(iv) On the supposed Hylobatic Ancestry of Man. 


(a) Arguments based on the Anomalies. If this view be approximately correct— 
ze. that before reaching the femur of the ape-man the human femur must have 
passed through a massive bowed and pilasterless form, through something approaching 
the Neanderthalloid femur, if not that femur itself—it seems erroneous (i) to give 
the femur of the true Pithecanthropus the Recent Man form of the Trinil femur, 
and then (ii) to link this form up with the immediate ancestor of the gibbons with its 
slender, non-robust, non-bowed, and almost pilasterless femur’. The Neanderthal femur 


1 Haeckel in his Watiirliche Schipfungsgeschichte, Zweite Ausgabe, 1870, 8. 571, links Man more 
closely to the Gibbon than to the Chimpanzee. 
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suggests that the femur of Pithecanthropus erectus when found will have far more 
kinship with those of the greater anthropoids than with either the Trinil femur or that 
of the gibbon—although it will undoubtedly be closer to the fossil Dryopithecus than 
to recent Hylobates. The common ancestor of the gorilla, the chimpanzee and the 
orang would possess the needful robusticity, the bowing and the insignificance of the 
pilaster. We may ask: which of the three greater anthropoids comes nearest to man’ 
as far as the femur is concerned? As a step towards throwing light on this problem 
we shall discuss the anomalies of the femur. 

It is well, however, to remind the reader first of the form of pedigree which has been 
propounded for the primates. Haeckel’, if we start with the Proplacentals, has the 
following scheme : 


Proplacentals 
| 
Mammals 
(excluding Primates) 
Lemuroids 
aa. 
Cebidae Simiadae 
Progibbon 
| | 
Chimpanzee Gibbon 
Gorilla Pithecanthropus Orang 
| 
Man 


According to this scheme the New World Monkeys diverged, not from the Lemuroids, 
but from some ancestor of the Lemuroids nearer to the branch-point of the ‘‘Mammals” 
(Primates excepted!) ; if this view be correct lemuroid characters would be more likely 
to occur in the Simiadae than in the Cebidae. Again a Progibbon is made ancestor of 
the three lines, (i) Gibbon leading to the Orang, (ii) Pithecanthropus leading to Man, 
and (iii) the Chimpanzee leading to the Gorilla. We must suppose the femur of the 
Progibbon to be not very widely removed from that of Dryopithecus rhenanus. 

Abel* holds that Dryopithecus may have been a forerunner of the Orang, but has 


1 Any descent of man from a type close to that of one of the existing anthropoids is, we believe, to 
be repudiated, and the principle involved in the statement that man is descended from an ape, only enforces 
the previous existence of a man-ape from whom Primogenial Man and the anthropoids are alike descended. 
Indeed it would be just as true—or false—to assert that the gorilla is a degenerate man as to suggest that 
man is an emended gorilla. The femur—and what is more, the skull—of an infant man bears little re- 
semblance to those of the adult gorilla, but the femur—and above all the skull—of an infant gorilla are 
far more human in character than their adult forms. Indeed the skull of the infant gorilla is far more 
human in character than the skull of any adult ape whatever. This fact is at any rate a warning that we 
must not be intensely surprised if the skull of the ape-man—of the common ancestor of man and the an- 
thropoids—were more human and less baboon-like than has been generally supposed. Without being wildly 
hypothetical one might dream of the real Pithecanthropus as a Neanderthalloid dwarf with a cranium 
approaching that of an infant gorilla ! 

* Ernst Haeckel, Last Words on Evolution, 1905, Plate I, English Translation of same year. 

® Bibl. 87 ¢er. 
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no genetic relation to Pithecanthropus erectus—presumably he considers the Trinil 
femur belongs to the latter, but he is arguing from the teeth; Schlosser holds Dryo- 
pithecus not to be a forerunner of man, although he considers that the ancestor of man 
had a femur not unlike that of Dryopithecus. Pohlig takes the order of relationship, 
Orang, Gorilla, Chimpanzee, Dryopithecus, Man; and Gaudry, Dryopithecus, Gorilla, 
Pliopithecus, Gibbon, Orang, Chimpanzee, Man. It is not quite clear what these 
relational orders signify, but the origin of their differences with regard to Dryopithecus 
seems to be the relative weight which various authorities place (i) on the great diver- 
gences in the form of the mandible between Man and Dryopithecus and (1i) on the 
resemblance of the teeth, which in Dryopithecus are said to be the most human of all 
the anthropoids. No direct comparison seems to have been made of the femora. 
Dubois gives the scheme’: 


Cercopithecidae Gibbon Orang Man Chimpanzee Gorilla Platyrrhini 


| 
Pliohylobates a kno 
Eppelsheim 
Sa teehee 


| 
Pliopithecus 
fees preety r || 


Prothylobates Dryopithecus 


me 


Procercopithecus 


Archipithecus 


and Schwalbe’ gives Pithecanthropus, Primogenial Man, Recent Man, both judging, 
we believe, more by the skull than the femur. 

Now it will be seen that most of these orders give either a gibbon-like ancestor 
to man, or place Dryopithecus in relatively close proximity to Man. Now this would 
not be so hard to accept in the case of the femur, if the ancestral line were: Eppel- 
sheimer femur, Trinil femur, Recent human femur*. But we have to bear in mind 
that both the Cromagnon and Neanderthal Types have to be accounted for, and we may 
safely assert that from the standpoint of the femur, it is exceedingly difficult to 


1 Bibl. No. 70 bis, 8. 21. * Bibl. No. 94 ter. 

® Here also is the difficulty of Schwalbe’s order—the Trinil femur is wholly that of Recent Man, how 
can we interpose the Neanderthal Type or even Cromagnon Type between these two? It seems absolutely 
needful to separate the Trinil femur from the skull, if we are to accept Schwalbe’s order. The same objec- 
tion applies even more forcibly to Dubois’ extended pedigree. He separates, contrary to the views of Abel 
(Bibl. No. 87 ter, S. 1171 e¢ seg.), the Eppelsheimer femur from the mandible and other fragments of 
Dryopithecus. We must suppose Procercopithecus to have had the considerable bowing and robusticity of 
the Cercopithecidae, that these are lost in Prothylobates, are recovered in marked degree at the anthropoid 
branch-point, are lost again at Palaeopithecus or at Pithecanthropus, resumed in Neanderthal Man and to 
some extent lost again in Recent Man. Having made no independent study of the Dryopithecus fragments 
we are perfectly neutral on the question of whether the Eppelsheimer femur is that of a Dryopithecus. 
When we speak of Dryopithecus in relation to the femur we always refer to the Eppelsheimer bone, the 
femur of Abel’s Dryopithecus rhenanus. 


K, P. 61 
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interpose a gibbon-like ancestor between the branch-point of the Svmiadae and 
Neanderthal Man! 

Take, for example, the character of bowing; this is well marked in the Sumadae, 
it is well marked in Neanderthal Man, and it is retained, if in a less emphasised 
manner, in Recent Man. The gibbon has negative bowing and Dryopithecus very 
slight positive bowing. The Cebidae show considerable variation in bowing, but 
possess a sensible positive bowing on the whole. The Lemuroids show slight or 
negative bowing, and Haeckel’s pedigree would compel us to assert that bowing had 
twice appeared and then disappeared in the Primate descent! It is much more 
probable that Cebidae and Simiadae both came from a common bowed form, possibly 
Lemuroid in character or that the Lemuroids lie on a branch. line. Again, is it 
reasonable to insert an unbowed gibbon-like ancestor between the branch-point of 
the highly bowed Simiadae, and the highly bowed Greater Anthropoids and Primo- 
genial Man ? 

We may take it that the appearance of a rare anomaly in one primate, which is 
characteristic of another, is a strong indication of the order of descent, or at least of 
relationship. Lemuroid characters undoubtedly occur in Man, v.e. such features as the 
lateral protrusion of the anterior face, the presence of a third trochanter, and even 
that frontal ridge which we have ventured to call the “anterior pilaster’.” Our Plate 
LXV shows a case of lateral protrusion and anterior pilaster in man, such as occur 
in the lemurs, and may even be found as far back as the mammals and marsupials’. 
Now, lateral protrusion of the anterior face is almost as rare in the Simiadae as in 
Man, and presumably was so in their branch-point ; it is probably a relic of Lemuroid 
ancestry. Are we to insert a primate (z.e. the Gibbon) which has lateral protrusion as 
a characteristic between the branch-point of the Simiadae and those of the Greater 
Anthropoids and Man ? | 

Again, a considerable number of the Simiadae have sensible traces of a pilaster ; 
in some cases the apex of the popliteal surface is appreciable. There are no traces of 
a pilaster in the Gibbons and but little significant in Dryopithecus. In the Lemuroids 
the poplitea] apex cannot be determined, and it cannot be determined in the Gibbons 
or Dryopithecus, Are we to interpolate this pilasterless, apexless form between the - 
branch-point of the Svmiadae and the immediate ancestor of Man? Even in the 
anthropoids some rough guess may be made at a popliteal apex, and the posterior face, 
if lacking the pilaster in the classical sense, far more nearly resembles that of Neander- 
thal Man than that of the Gibbon. Again, the femoral head in the case of the Gibbon 
has a relatively large and irregular fovea. This fovea strangely enough is absent in 
the Orang. It is occasionally absent or practically absent in the case of Man. This 

* An indication of what we mean by a “frontal pilaster” is to be seen in Dasypus sewcinctus. Cf. 
Fig. III of our Plate XX VII, and it may also be traced in the common rabbit, Fig. IV of the same plate. 
> An illustration (see our p. 342) of a “lemuroid” human femur with lateral protrusion of the anterior 
face and frontal pilaster is provided by Martin in a photograph of a Fuegian femur (Bibl. No. 111 bis, 
S. 1023). It is not given, however, as illustrating these points. We owe to the great kindness of Professor 


Martin a cast of this femur. It convinces us that a study of the anomalies of the femora of the Fuegian 
and other “fringe” races would be of much interest. 
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point was unfortunately not regarded when the London femora were examined for 
anomalies. But in re-examining 140 of these femora for another purpose, practical 
absence—a small, slightly rough patch not hollowed out—was noted in one case’. 
In this respect there is accordingly another link between Man and the Greater 
Anthropoids which is lacking in the case of the Gibbon. The third trochanter in 
a marked form is more frequent in Man than in the Gibbon, and this again is an 
objection to the interpolation of the Gibbon between the Lemuroids and the Ape Man’. 

We turn now to the fossa hypotrochanterica. As far as we are aware it has not 
hitherto been noted as characteristic of any primate, and it has only been described 
- as an anomaly in the case of Man. In some of the Semiadae there is a posterior fossa, 
but it runs sagittally down the posterior face, and cannot, we believe, be identified 
with the fossa hypotrochanterica in Man. At first sight this anomaly appears to be 
peculiar to him. Another fossa peculiar to a primate, but always occurring, is the 
fossa angulolateralis of the Gorilla. It is asserted that the fossa angulolateralis 
never occurs as an anomaly in Man. We ourselves have never noted in the human 
femur the lower portion of the spiral of this fossa on the lateral face of the femur, 
2.e. the part which is so characteristic of the gorilla femur. But traces of the fossa 
angulolateralis are to be found in both orang and chimpanzee, and it seems almost 
possible to insert a series of individual chimpanzee femora bridging the stages from 
the full fossa angulolateralis of the Gorilla to the fossa hypotrochanterica of Man. See 
our Plate LXII. If no vestige of the fossa hypotrochanterica is to be found in the 
Greater Anthropoids, and no vestige of the fossa angulolateralis in Man, then the 
link between the Greater Anthropoids and Man must ante-date the appearance of 
both these fossae. Yet the further we go back in the history of Man, the more 
marked and frequent becomes the fossa hypotrochanterica (see our p. 453). Again, 
the fossa angulolateralis bears the character of a vestige in the Orang, and would 
appear to be vanishing in the Chimpanzee, if it be not developing into something 
bearing close resemblance to a hypotrochanteric fossa. If the link between the Orang, 
Man and the Chimpanzee were actually a pro-Gibbon even of the approximate type 
of Dryopithecus rhenanus—having a. femur without any sign of either fossa—we 
should have to imagine both fossae developing de novo in three lines traced from 
a living form which shows no signs of either. Is it not more reasonable to suppose 
that the common ancestor of Man possessed a fossa somewhat resembling the hypo- 
trochanterica of Primogenial Man, which developed through the Chimpanzee forms 
into the exaggerated fossa angulolateralis of the Gorilla, and appears in a weakened 
form in the Orang, while in Man, from frequent appearance in Primogenial Man, 


1 In Cunningham’s Anatomy (Thompson), followed in Quain’s Anatomy (Bryce), there is a state- 
ment that human femora have been recorded without the pit or fovea capitis. We have been unable so far 
to trace the statement to its original source. 

* Klaatsch (Bibl. 102 bis, 8. 567) provides an octopodous pedigree of a novel if not easily interpretable 
kind! It would suggest that Mikronegroids and Australians are closer than any of the Greater Anthro- 
poids to the Propithecanthropus. It does not help as the Gibbons are not taken into consideration to 
throw light on our present problems. 
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it has become merely an anomaly in Recent Man? If this view be not accepted we 
have to explain the rise as well as the decline of the fossa angulolateralis in the 
Orang, its continuous rise in the Chimpanzee-Gorilla line and the rise and fall of the 
hypotrochanteric fossa in the human line. Occam’s razor suggests that it is better 
to replace the non-fossed pro-gibbon by a fossed individual’, z.e. one having a femur 
of greater robusticity and muscularity than Dryopithecus rhenanus. To obtain such 
unity of origin a fuller inquiry as to a possible link between the fossa hypotrochanterica 
and the fossa angulolateralis would be well worth making. 

We now turn to the vexed question of the curvature of the popliteal area, or 
rather of the posterior face, of the standard popliteal section taken parallel to the 
standard horizontal plane at one-tenth the diaphysial length from patellar articular 
border. The diagrams on pp. 486—7 illustrate the nature of these sections in Man 
and the Anthropoids. In the Gorilla we have extreme convexity, somewhat lessened 
but still marked in the Chimpanzee. The Gibbon has about the same degree as the 
Chimpanzee, and the section of the Eppelsheimer femur (Dryopithecus rhenanus) is 
very similar to that of the Recent Gibbon (H. miillert), except that the internal supra- 
condylar ridge is more emphasised. A change, however, comes over the posterior 
face of the section when we turn to the Orang; the curvature is zero or the section 
may even be very slightly concave. At first sight this may appear to be a special 
development of the Orang, but we must be cautious in judging this because other ~ 
characters as well as this (eg. the low great trochanter) are common to Man and 
the Orang. Turning to the popliteal section of the infant Gorilla, we see that 
it bears a close resemblance to that of the Orang, the posterior face is flat even 
to a slight concavity. The popliteal sections of the infant Orang and of the infant 
Chimpanzee are both very similar to that of the Gorilla, differing only in size, and the 
suggestion is that the common ancestor of Orang, Man and Chimpanzee had a flat 
rather than convex popliteal surface. The Chimpanzee-Gorilla line and Man in 
the Neanderthal Type line developed the convex popliteal surface. Turning to the 
sections of the human femur, we see that Neanderthal L., Spy R., Homo mousteriensis 
(Hauserz) L., Galley Hill L. form an almost continuous series with increasing flatness 
of the posterior face of the section till we get the transition to perfect flatness or 
even slight concavity of the Orang type in Tilbury L. and Cromagnon R., and the 
series culminates in the distinguishable, but not very marked or always present, 
concavity of the popliteal area of Recent Man (see our pp. 486 and 487). 

Another feature which is of interest in this section is the slight concavity of the 
anterior face on the mesial side; it does not occur in any of the Anthropoids to our 
knowledge—in the Gorilla the slight flattening is, if anywhere, on the lateral side of 
the anterior face. But it is present in Neanderthal Man, is traceable in Galley Hill 
and marked in Tilbury and Cromagnon. We should expect to find it relatively 


' It may be noted that in the infant gorilla the femur has the JSossa angulolateralis in its lower part as 
a slightly depressed rugous trough, much like the vestigial fossa of the adult Orang ; the hypotrochanteric 
portion of it may be more depressed and smoother floored, but is somewhat more to the frontal border 
of the lateral face than is usual with the fossa hypotrochanterica in Man. 
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* Hata gives (Bibl. 103 bis, 8.329) Condylus lat. Diam. longitudinalis R. 31, Condylus med. Diam. longitudinalis R. 34, L. 35. These figures can hardly refer to the condyle lengths. 


“4 + Deduced from 73 3’s and 62 9’s and not the entire materidl. For comparison we may note for this sample: Maximum Length 3 446-23, 2 408-56, and Bicondylar Width 378-42, 270-45, all 
7 - fairly close to the total population values. We also formed th¢ in dex, 100 i height/bicondylar width, 3 32-54, 9 32-53, showing like the Rotular Index very little sexual differentiation. 


- yj, * Ruka § Reconstructed Grimaldi Type : see text of this Chaptcr, 
: : || Measurements so doubtful as to be hardly worth printing. 
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insignificant in the Grimaldi Type. It is scarcely traceable, or appears only as an 
anomaly, in Recent Man’. 

The general result of this examination of the popliteal curvature would seem to 
be that a common ancestor for Man and the Greater Anthropoids is indicated with 
a more orangoid than gibbon-like popliteal surface, and that we should side-track 
Dryopithecus rhenanus and Prothylobates. The individual who should stand at the 
branch-point of Orang, Man and Chimpanzee, the Prot-simio-human, and the links 
between this individual and Procercopithecus have yet to be found, but we have 
great doubt if they will show themselves gibbon-like in femoral characters. 

If it is reasonable to pass from an orangoid popliteal area through a chimpanzee- 
like area to a gorilloid area, it does not seem less possible to pass from the orangoid 
popliteal area to the Neanderthal Type, thence through Galley Hill to the Cromagnon 
Type, and so (possibly through the Grimaldi Type) to Recent Man. Such a progress, 
however, marks a slight reversion of Recent Man to a more apelike form, corresponding 
to what has been already noted in several other femoral characters. 

The general conclusion we should draw from this brief examination of the human 
femoral anomalies is distinctly against such a complex femur as the human having 
passed at all through such a slender simple form as we must, from our knowledge 
of the present gibbon and of its fossil representatives, credit the Prothylobates with 
possessing. We feel forced to discard the primate pedigrees of both Haeckel and 
Dubois, and we reject the hypothesis that the Trinil femur can be a link between 
those of Primogenial Man and of a Prothylobates. If an ancestor of man ever reached 
a thigh bone in the stage of the Trinil femur, he was, as far as that bone is concerned, 
Recent Man, and Palaeolithic Man interpolated between two epochs of Recent Man 
seems incomprehensible’. 

(b) Arguments based on quantitatively measured Characters. We must now 
turn to the measurements recorded in our tables of the Anthropoids, Primogenial 
Man and Recent Man. In the first place we believe that very little weight can be 
given to absolute size in the question of determining the links of a pedigree. There 
is no doubt that size decreases as we go backward in the general Simian pedigree, 
although there are exceptions as the case of recent and fossil gibbons*. If the reader 


1 The central trough of the anterior face, which does not usually go as far as the popliteal section, is 
possibly a vestige of the ‘‘tongue” and ultimately of the long patellar articular surface which we find in 
certain of the lower primates. The extension of this trough on the mesial side of the anterior face is what 
we note in Primogenial Man; it is emphasised by exaggerated elevation of the lateral side of the anterior 
face in this region. 

2 The only explanation would be a periodicity in environment in which the essential need of strength 
alternated with a need for extreme agility. 

® This degradation tends to confirm the view that the Gibbon evolution has been a continuous one in 
the direction of increased lightness and agility. A somewhat similar development of the femur is found in 
Ateles. If we look upon the Gorilla as the product of an essential need for strength, and Man as a case in 
which neither agility nor strength alone has dominated, it need not surprise us to find in the Gibbon 
certain human features, and we may even accept without much hesitation the statement that Ateles is the 
most human of South American apes. But the pedigree-emaker who places Hylobates at the base of the 
anthropoids, might with equal legitimacy claim an Afeles as the parent of the Cebidae. The simplicity and 
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will examine the Plate (LX VI) of the femora of Dryopithecus rhenanus and of Hylo- 
bates miillert, he will be convinced that mere size does not define a group. The indices 
of both femora are in striking accordance if the absolute sizes are so different. Again, 
Plates LXIIT and LXIV show anterior and posterior aspects of the femora of Orang, 
Mousterian Man and a primitive type of Recent Man. The size change from Mousterian 
Man to Recent Man is not more marked than the size change from Orang to Mousterian 
Man. A size change alone does not stand as a bar to a close relationship. Two races of 
dogs which bred intraracially have been true to a small femur—the one, if we may say so, 
orangoid and the other gibbon-like—may when cross bred give rise to a certain number 
of individuals, with relatively large femora, such as neither breed has exhibited in a 
long known pedigree. If this can occur in two or three generations, we cannot pay 
much attention to mere size when dealing with a pedigree extending over thousands 
of years. Accordingly we propose to deal only with indices in ae for light on 
the pedigree of man. 

The method adopted will be a simplified rs of that which we intend to apply to 
the primates as a whole, except that for simplicity we shall neglect the correlations of 
the characters dealt with and at certain stages use mean deviations instead of the more 
appropriate standard deviations. The actual numerical evaluation of position will accord- 
ingly be subject to some modifications when the whole of the primates are considered 
and these simplifications discarded. We consider the following: Simiadae and Homi- 
nidae, Gibbon, Dryopithecus rhenanus, Gorilla, Chimpanzee, Orang, Pithecanthropus 
erectus, Neanderthal Man, Recent Man. ‘This may appear at first sight to give an 
undue numerical superiority to Man, but Neanderthal Man is almost as far removed 
from Recent Man, as the Gorilla from the Chimpanzee, and although we ourselves look 
upon Pithecanthropus erectus, as far as ut 1s represented by the Trinil femur, merely 
as an individual case of Recent Man, we feel compelled to give it an individual position 
because some will not agree with this view. Thus Pathecanthropus and Dryopithecus 
differ from the other members of the group in being represented by single bones, and 
the positions of their species are therefore subject to very large errors, as will be realised 
by any one conversant with the wide limits of variation in the femur of the same 
species. It would be absurd, however, to weight Prthecanthropus and Dryopithecus 
with one each and Recent Man with 400! We have in each case used male values 
where they were available and our 17th century Londoners as the most reliable series 
have been used to represent Recent Man. For each index a mean was found for the 
eight species, this shall be termed the simio-human mean ; further the standard devia- 
tion was found of the eight species, in order to obtain a rough measure of the degree 
of variation in each character. The deviation of each species for each index character 
from the corresponding simio-human mean was then measured in terms of the 
corresponding standard deviation. We thus obtain comparable measures of all the 
characters independent of the degree of variation of the absolute index. We shall 
term these values reduced indicial deviations. If two reduced indicial deviations be 


lightness of the femora in both Hylobates and Ateles are not marks of primitiveness, but of a differentiation 
dictated by the essential need for agility. 
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subtracted we obtain what may be termed anznterspecial deviation. Thus the interspecial 
deviation for the pithecoid index in Man and the Gorilla is the difference of their 
pithecoid indices divided by the standard deviation of the pithecoid index in the simio- 
human group. Further if we take the mean of the interspecial deviations without 
regard to sign for two species for any set of characters, we obtain what is clearly a 
reasonable measure of the approximation of these two species for the group of characters 
in question. We shall term this the Mean Interspecial Difference for the group 
of characters for the two species. A comparison of Mean Interspecial Differences 
ought to throw considerable light on the degree of resemblance of the femora of various 
species of Man and apes and by fixing their affinities enable us to see a little further 
into the simio-human pedigree. 

We shall in the investigation occasionally refer to Tarsius spectrum, because it 
has recently been suggested that this species is closer to Man than the Anthropoids. 

We take first : 


(1) General Indices of the Femur. 
The following table gives the reduced indicial deviations for the six indices of this 
group. 
— Suprasre VIIL Reduced Indicial Deviations. General Indices. 


Simio-human : re soe 
inden givon | BO, | ortta| Cm: | Orang | Hoan: Nennder| essnt | Tarsus 
Mean| §8.D. 
Oblique Direct Lengths Index | 99°53 | -2947 1:595 *916| -916 | —1°459 238 | -— °781 | —°781 ‘611 1-086 
Obl. Dir. Troch. Lengths Index | 99-76 | +3935 588 343 | 588 1:324 | - +147] -—2:108 098 637 343 
Proximal Breadth Ratio 22°32 | 4-2208 || —1°734| —1:118]| 1:310 | — -040 1:227| — :289 659 O17 || —2-113 
Distal Breadth Ratio 19°49 | 3:9053 || —1:624 | —1:278 | 1-398 707 873. | — +433 540 "190 || — 2-226 
Pithecoid Index 97°44 | 2°6495 “702 664 | 1:287 ‘966 | —1°789 | - °694 | -—:279 845 “808 
Robusticity of Femur 13°81 | 2°5742 || —1°713 | — °587} 1:977 B21 423) — -431 190 *373 || —1:519 
Mean Indicial Deviation — 1-326 818 | 1:246 836 783 “789 421 445 1:349 
Mean Indicial Deviation having regard to sign || — +364 | — -177 | 1:246 °337 138 | — ‘789 ‘O71 445 || — -604 


This table is of considerable interest; it shows that the Gorilla has all its six 
indices in excess of the simio-human means, while Recent Man as well as Pithecan- 
thropus have all their six indices in defect of the simio-human means. Thus for these 
indices the interpretation of what is “gorilloid” and what is “human-like” is easy—it 
means excess or defect on the simio-human means. Accordingly if we take the mean 
individual deviation, having regard to sign, we get a rough appreciation of the extent 
of the human character in the species. Thus Recent Man and Prthecanthropus have 
the maximum human-like values, Dryopithecus, Hylobates and Tarsius are on the 
human side, Neanderthal Man is nearly a transition form, being slightly gorilloid, 


while Orang and Chimpanzee are stages to the complete gorilloid character of the 
Gorilla itself. If we take: 


n= Mean Indicial Deviation having regard to sign 
ae ee Mean Indicial Deviation 


490 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


sin 6 will lie between —1 for Man and +1 for the Gorilla, and @ between —47 
and +47 will be a reasonable measure for this feature. 

If along lines radiating from the “simio-human point” as origin we plot rays r 
at angle 0, such that r= Mean Indicial Deviation, we obtain a diagram indicating the 
general nature of the above table. 


Diagram A. 


Simio-human Axis 


Hylobates 


Tarsius 


Orang 
Chimpanzee 


"Neanderthal Man 


/ \ 
Pithecanthropus — Recent!Man Gorilla 
eS 
Perfectly human Simi oe ine Perfectly gorilloid 
MEAN 


General Indices of Femur. Scale 5mm, =°1. 


If we assume the Simio-human Mean to be a general indication of where the 
Prot-simio-human is most likely to have been, we see that this form, as far as the 
general indices of the femur are concerned, was far removed from Hylobates in either 
its recent or fossil forms ; its nearest resemblance is to Neanderthal Man and then to 
Recent Man, while the Orang and Chimpanzee are not as far removed as either Hylo- 
bates or the Gorilla. In other words the suggestion is that the general proportioning 
of the prot-simio-human femur was far more human than we have hitherto given it 
credit for being—a Neanderthalloid femur weakened in the orangoid direction. 
Tarsius is as much out of the question as the Gorilla: itself. 
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Let us examine this matter again without any hypothesis as to the simio-human 
means being a rough measure of the prot-simio-human femur. We can achieve this 
best by measuring the mean degree of resemblance of the other members of the group 
to Recent Man, Neanderthal Man and Pithecanthropus erectus. The following are the 
orders of resemblance in these cases as determined by the mean Interspecial Differences. 


SuBraBLE IX. Resemblance of Apes to Mam. 


Pithecanthropus erectus Neanderthal Man Recent Man 
Recent Man ... ... ‘394 | Recent Man ... ... ‘573 | Pithecanthropus erectus ‘394 
Neanderthal Man... °861 | Orang... ais ... 651 | Neanderthal Man... 573 
Orang... Re ... 1-292 | Chimpanzee ... seen ean Oram ca: 06 ous 
Chimpanzee ... ... 1352 | Pithecanthropus erectus +861 | Dryopithecus rhenanus 1-070 
Dryopithecus rhenanus 1-366 | Gorilla ae ... 1175 | Chimpanzee ... poe OT2 
Hylobates aes ... 1731 | Dryopithecus rhenanus 1:209 | Hylobates OBE sae) betsy ite) 
Tarsius spectrum ..._ 1°755 | Hylobates ser ... 1716 | Tarsius spectrum  ... 1°603 
Gorilla te ... 2°035 | Tarsius spectrum  ... 1:733 | Gorilla ate aon Lsta}s)il 


Now these results we venture to think of much interest. The order for Pithecanthropus 
and Recent Man is the same; both are nearer to Neanderthal Man than to any other 
primate, then come the Orang and Chimpanzee, closely followed by Dryopithecus 
rhenanus and then with much smaller degree of resemblance by Recent Gibbon, Tarsvus 
and the Gorilla. Tarsus is nearly twice as remote from Recent Man as the Orang for 
the General Indices of the femur. The Trinil femur is seen to be widely divergent 
from that of Hylobates; it exhibits no more deviation from Recent Man than any 
individual recent femur might do and it is closer to Neanderthal Man and then to the 
Orang and Chimpanzee than to fossil or Recent Gibbon. 

In the case of the Neanderthal Type, it is closest to Recent Man, but it resembles 
the Orang, Chimpanzee and the Gorilla (owing to its more marked gorilloid features) 
very much closer than Recent Man does. In fact our results are in good agreement 
with our previous method of approach and confirm the view that for these General 
Indices, we must look for a human ancestral femur more of the Orang-Chimpanzee 
Type than of the Hylobates Type. 

The reader may be interested in seeing the order of the Mean Interspecial 
Differences for Tarsius. 


Hylobates ae bob "339 
Gorilla Le ati: 497 
Dryopithecus rhenanus 532 
Recent Man ... =: 1°603 
Neanderthal Man wae E716 
Pithecanthropus erectus 75D 
Chimpanzee... Ae 1:788 
Orang ... an ee 2°053 


It is difficult to note in this order any special relation of Tarsius to Recent or 
Palaeolithic Man. It seems rather to mark the relative distances the Anthropoidea 
have travelled from an original lemuroid stock ; in the General Indices of the femur 


62—2 
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the Gibbon is jive times as close as Man is to Tarsvus. The appearance of certain 
lemuroid features as anomalies in the human femur—third trochanter lateral projection, 
frontal pilaster—which we are not familiar with in Orang and Chimpanzee, may even 
justify the greater remoteness of these apes from Tarsius. | 


(2) Indices of the Shaft. 


We proceed in precisely the same way as for the General Indices, forming first 
the Table of Reduced Indicial Deviations. 


SuBTABLE X. Reduced Indicial Deviations. 


Indices of the Shaft. 


wae Simio-human Githon Pore Gorilla Chim- | Orang- pele Neander- ea Tarsius 
M 5.D pithecus panzee | utan thropus |\thalMan an ||spectrum 
ean ‘ 

Platymeric Index ... 84°52 | 59775 || — +187 1-168 "189 | — 120 |-1°643 1586 |—1:158 113 624 
Pilastrie Index ... | 96°81 | 11-6886 heii 128 | —1-276 | —1:199 |-—1:259 1:016 966 654 || 1°623 
Popliteal Index ... ee OO LOsTihG *690 | — °674] —1°824| — -233|-— -451 1683 802 008 || 3°326 
Index of Popliteal Skewness | 102-98 | 15-2982 || — -234 | —1-503 1976 276 |— ‘031 — 302 | —°787 |} 1:118 
Soffit Index... ae ... | 50°85 | 5°8568 || —1:178 1784 1:408 | — -222 009 | — *794 |— -862 | —-145 ||-1°135 
Index of Gracility (Upper) 90:06 | 7:°7460 || —1:124| — -382 1°754 1115 “676 | — °899 |- ‘989 | —+156 ||— -873 
Index of Gracility (Lower) 73°48 | 3°4346 1:593 | -1:188] - -984 515 763 ‘938 |— -926 | —:708 || 6:281 
Index of Trans. Slenderness 8°34 | 2°1381 || —1°562 | — °673 1875 800 870 | — °627 |-— :253 | — -416 |)—1-632 
Indexof Sagittal Slenderness| 7:86] 1°2589 || —1:954| — -683 Aft) B49 429 | — 207 *429 | — 127 |)-—1°795 
Index of Proximal Taper... | 97°86] 5:9832 || — -444 1-243 575 ‘750 |— 378 1:026 |—1:781 | —-996 ||-1:330 
Index of Distal Taper 99°28 | 7:8871 |} — °987 | —1:189 | —1:253 1:302 814 “941 "789 | —-422 ||- -644 
Primary Index of Bowing... 2°22 | 1:2857 || —1°843 | — 1-260 996 568 |— °327 451 1151 *257 || — 2°699 
Mean Indicial Deviation ... — 1-060 990 1:324 621 6375 "924 “867 399 || 1-923 

Aen Devianon Dayle aren .. || = 817] - 269] 485] = -325/- -044 | -496 |- -12975/ --228 || -2887 


The results of this table are again of considerable interest. 


Forming sin @= Mean 


Indicial Deviation having regard to sign/Mean Indicial Deviation and deducing 6 we 
have prepared a diagram as before. 
We see again that Recent Man is nearer than any anthropoid to the Simio- 


human Mean: 


find the Orang and Chimpanzee have replaced them, the orders being : 


Orders of Mean Indicial Deviations. 


General Indices of Femur Indices of Shaft 
Neanderthal Man “421 | Recent Man ... “399 
Recent Man ... 445 | Chimpanzee 621 
Orang-utan .. ‘783 | Orang-utan. ... 637 
Pithecanthropus erectus “789 | Neanderthal Man 867 
Dryopithecus rhenanus *818 | Pithecanthropus erectus  °*924 
Chimpanzee 836 | Dryopithecus rhenanus 990 
Gorilla 1:246 | Hylobates 1-060 
HHylobates 1:326-| Gorilla 1-324 
Tarsvus spectrum 1:349 | Tarsius spectrum 1-923 


Instead of Pithecanthropus and Neanderthal Man coming next we 


Now the General Indices are of course largely dependent on the shape of the 
shaft and these two orders indicate that the Gorilla and the Recent Gibbon have the 
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least shaft resemblance to the mean simio-human shaft. They may be reasonably 
supposed therefore to have developed furthest from the prot-simio-human form. The 
fossil Gibbon (Dryopithecus rhenanus) is nearer than the Recent Gibbon to the Prot- 
simio-human, but it is clearly on the wholé the Orang-utan and Chimpanzee shafts 
which follow the several human types in approximating to the Simio-human Mean. 
Examining the table we note that there are for the indices of the shaft no 
individuals with all their indices less than those of the Mean Simio-human, and no 
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individual with all its indices greater. Thus we cannot call the lines at 0= + 90° the 
Axes of perfect human and perfect gorilloid characters, because Man and the Gorilla 
no longer lie upon them. Still it may be convenient to speak of them as the perfect 
“supergorilloid” and the perfect “superhuman” axes, the initial line for the measure- 
ment of 6 being the perfect simio-human axis. In the case of both the general and 
the shaft index charts the Orang is closest to this simio-human axis; and for the 
Indices of the Shaft the Hominidae and Anthropoidea diverge less than is the case 
for the General Indices from the perfect simio-human axis towards the perfect super- 
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human and supergorilloid axes. The position of Pithecanthropus is somewhat ano- 
malous, but then this position is probably due to the measurements being those for a 
single individual, and one for which the measurements are at present largely guess-work. 
We now turn to the second method of looking at the problem and measure the 
degree of resemblance of Recent Man, Neanderthal Man and Pithecanthropus erectus 
to the other individuals of the group. 
We have the following orders : 


SuptaBLe XI. Mean Interspecial Differences of Men and Apes. 


Pithecanthropus erectus E Neanderthal Man Recent Man 
Chimpanzee ... ...  °930 | Recent Man ... ... ‘%37 | Neanderthal Man... :737 
Neanderthal Man... ‘942 | Pithecanthropus erectus +942 | Dryopithecus rhenanus 912 
Recent Man ... ... ‘947 | Orang-utan... ... 1:046 | Pithecanthropus erectus 947 
Dryopithecus rhenanus 1149 | Chimpanzee ... ... 1:101 | Chimpanzee ... ean) (90S 
Orang-utan ... ... 1:206 | Hylobates ae ... 1/204 | Orang-utan ... ie 268 
Hylobates Ba ... 1485 | Dryopithecus rhenanus 1:575 | Hylobates me .. 1024 
Gorilla das ...» 1660 | Gorilla ea .. L749 | Gorilla aie .. L473 
Tarsius spectrum... 1:995 | Tarsius spectrum _..._ 1:893 | Tarsius spectrum  ... 1:816 


We see from these results that the Chimpanzee and the Orang are nearest of the 
existing Anthropoids to any form of Man—considerably nearer than the Gibbon or 
Gorilla. Yarsius stands well outside all the Anthropoids and has no close resemblance 
of any kind to the simio-human group. On the other hand the Eppelsheimer femur— 
as far as the shaft is concerned—resembles the human femur closer than the Trinil 
femur and is only excelled by that of Neanderthal Man. This was not, however, true 
for the General Indices of the femur. 


(3) Indices of the Bust. 


We now turn to consider how far these orders are confirmed, if we take into 
account the shape of the epiphyses as well as that of the diaphysis. 


SupraBLe XII. Reduced Indicial Deviations. Indices of Bust. 


Simio-human ; : | : 
Inder [ome thot | PR | Gta CE, | Ce re eee 
Mean | 8. D. P P P P 
Robusticity of Head... | 21°77 | 4:0148 || —1:549 | —1-263 1:452 B56 — 516 “805 192 || — 2-437 
Ellipticity of Head .. | 99°32 | ‘8757 1:576 “320 263 948 —1°736 | —1:051 ‘537 || 10°027 
Ellipticity of Neck ... | 78°53 | 4°3153 || — °656 1°522 “039 | — °285 —— 1°383 *656 || — 4°722 
Secondary Index of Neck | 53°13 | 5-7647 || — -552 1°157 324 | — +803 — 1:227| +368 108 
Lemotic Index ... .. | 12°44 | 2°0519 || -1:408 | — -779| 1-785 858 ‘507 | — °653 *190 || —3°747 
Head Bust Ratio ... | 61°08 | 4°8514 -604 | —1°191 058 | — +645 058 2°395 | +045 3147 
Primary Bust Ratio _,. | 17°81 | 2°8854 || —1°529 | — -939 1-°730 707 °623 | -— :211 194 || —3°521 
Secondary Bust Ratio ... | 17°96 | 2°8955 || —1:575 | — -953 1689 722 “539 | — :090 211 || —3°596 
Bust Shaft Index ... | 21°09 | 4:0480 || —1-543] - -962] 1-499 781 *591 | — +220 *146 || — 3-227 
Capital Ratio... ... | 10°87 | 1°9870 || —1:570 | —1°243| 1-475 317 : 488 ‘770 "186 || —2°577 
Capito-bicondylar Ratio | 57°69 | 2-5585 668 °277 | —1:051 | —2°145 : 004 ‘786 473 || —1:598 
Epiphysial Ratio ... | 95°26 | 6°8192 1142 1°516| — °625| - ‘771 : 053 | —1:°797 “240 || — 3°659 
Mean Indicial Deviation — 1181 “928 “995 778 : 502 949 287 3°531 
earn mie Beyane | — -633| - -213] + -706] + -003| + -367| - 501 | + -279| —-099 || -1-317 
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We obtain exactly as before a diagram for the Indices of the Bust. We see that 
Recent Man and Prthecanthropus are nearest to the Simio-human Mean, then follow 
Chimpanzee and Orang, and even Dryopithecus is interpolated between these and 
Neanderthal Man, and is almost as remote as the Gorilla. Hylobates is most removed, 
while Tarsius in degree of close resemblance to anthropoids and men is an affaire pour 
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rire. If we could suppose that the simio-human mean in any way represents an ancestor 
of the simio-human group this diagram would go far to confirm the opinion held by 
some that Neanderthal Man was not a direct ancestor of Recent Man. 

Turning to the mean interspecial differences we have the following resemblance 
orders for the bust : 


SupraBLe XIII. Mean Interspecial Differences of Men and Apes. 


| Pithecauthropus erectus Neanderthal Man Recent Man 
Recent Man ... ... +411] Recent Man ... ..  °895 | Prthecanthropus erectus ‘411 
Dryopithecus rhenanus 803 | Pithecanthropus erectus ‘952 Neanderthal Man  ... 895 
Neanderthal Man... = ‘952 | Dryopithecus rhenanus 1°296| Orang-utan ... ira BOO 
Hylobates ao .. 1:174| Orang-utan ... .. 1417 | Dryopithecus rhenanu 964 
Orang-utan ... ... 1:250| Chimpanzee ... .../ 1487 | Chimpanzee ... S05 OI 
Chimpanzee ... ... 14041! Gorilla 1517 | Hylobates Sap ses RORY, 
Gorilla me . 1636 | Hylobates 1:840 | Gorilla wee shen UrLeow 
Tarsius spectrum ... 3°009 | Tarsius spectrum  ...  3°567| Tarsius spectrum ... 3°496 


The close relation in the femoral bust of Recent Man and Pithecanthropus erectus 
is again brought out—the resemblance is double that of either to Neanderthal Man. 
The Gorilla is remote, as remote as Hylobates, to Recent or Primogenial Man. The 
Orang and Chimpanzee are closer than Gorilla and Hylobates. The position of the 
Eppelsheimer femur deserves again a word of comment. We ought not to compare 
its position in the series with that of the Orangs and Chimpanzee directly. They are 
“recent,” and a sort of proportional sum ought to be worked out mentally, 2.e. as the 
position of the fossil Gibbon Dryopithecus rhenanus is to the position of the Recent 
Gibbon, such would be the position of the fossil Chimpanzee or Orang—if we had 
either—relatively to the Recent Chimpanzee or Orang. Only such a proportional 
change could place the Orang-Chimpanzee relationship to Man in its fitting position’. 
Notwithstanding the position of Dryopithecus rhenanus we must refuse to place the 
Gibbon in a-closer relation to Man than the Orang and Chimpanzee. 


(4) The Indices of the Distal Epiphysis. 


If we examine our separate tables we see that Recent Man is nearest to the 
Simio-human Mean in the characters of the bust, is most remote in the characters of 
the distal epiphysis and that the characters of the shaft and the general indices are 
intermediate. In other words the characters of head and neck-in the human femur 
are probably most primitive and those of the distal epiphysis most developed. This 
is in accordance with our discussion of the patellar articular surface (see p. 424 et seq.). 
It is of special note that the Chimpanzee after Man has changed least from the Simio- 
human Mean. The Orang for this region of the femur has developed even more than 


* We have little hesitation in asserting that if a fossil Chimpanzee femur were found it would be 
much closer to the human femur than that of the Recent Chimpanzee. Having measured many thousands 
of teeth in various races of Man, we believe that possibly too little stress has been laid on the range of the 
variation and too great stress on teeth differences in classifying fossil primates isolated by mandible frag- 


ments. The discovery of a fossil femur of Palaeopithecus sivalensis or of Sivapithecus indicus would be of 
intense interest. 
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SusraBLtE XIV. Reduced Indicial Deviations. Indices of Distal Epiphysis. 


Simio-human | , : : 
: Dryo- | : Chim- | Orang- | Pithecan- |Neander-| Recent || Tarsius 
Index eee g ne Gibbon pithecus | Gorilla panzee utan thropus |\thalMan| Man_ ||spectrum 
Condylar Index ... w» | 12°47 | 78120 "247 37d 1-596 | — 1-257 | - °739 925 1°322 “T21 6°033 
Condylar Lengths Index | 93:98 | 10-3082 012 904 | —1:278} — :949 | —1°240 312 1622 618 526 
Bicondylar Ratio 18:96 | 3°8088 || —1:552 | —1:294| 1-612 “536 *851 | — °410 °483 | — -291 || — 2-156 
Band-radial Index .. | 99°25 | 8°8276 || ~ -164| — -493) - -051} — :227 |) —1°875 44a) 074. 1°439 || — 3-212 
Condylar Trochant. Index | 13°88 | 2°4644 || —1-818 | — 1-209 353 "028 576 130 1°631 *B12 || — +398 
Distal Articulation Ratio | 16°63 | 3°3686 || —1:449 | —1-:286 1-713 +570 941 | — “187 | — :039|) — -261 || —2°117 
Distal Articulation Index | 88°09 | 4:4593 *361 | — -491 *226 | — +883 1:168 1-235 | —1-948 "327 “O81 
‘Rotular Ratio... .. | 6°27] 1:2889 || — :442 +256 877 722, 1575 | — :753 | —1°800) — --403 2-273 
Rotular Index ... ... | 37°90 | 7-6184 1:366 1:274 | -— -656 112 5388 | —. 657 | —1°825|] — -151 7:°727 
Diaphysial Rotular Ratio | 7:34 | 1:7750 || — -501| — -417 823 “710 1:893 | — °699 | —1:487| — +332 1-837 
Mean Indicial Deviation — Cree 993 919 599 1°140 675 1-223 *486 2°636 
Mean Indicial Deviation paying ie : he ; y f E | Ge ‘ 
abiention 1 slam a — +828] — ual + -169 0538 | + :307) + -112 | = -176| + -165 liek 883 
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the Gorilla, while exceptionally Hylobates is more primitive than Dryopithecus 
rhenanus and Neanderthal Man. 

Diagram D (p. 497), drawn up in the same manner as before, illustrates all these 
points effectively, while we note that for the distal epiphysis the development of Recent 
Man is on the supergorilloid and not the superhuman side of the perfect Simio-human 
axis. This position is undoubted, although exceptional, and somewhat disconcerting 
from the standpoint of nomenclature. 

The following are the relative orders for the mean interspecial differences of the 
characters of the distal epiphysis : 


SusTaBLE XV. Mean Interspecial Differences, Men and Apes. 


Pithecanthropus erectus Neanderthal Man Recent Man 
Recent Man ... 302 | Recent Man ... ... 1193 | Pithecanthropus erectus +302 
Hylobates oe ... 1:035| Pithecanthropus erectus 1:195 | Hylobates a0 ag NOH 
Dryopithecus rhenanu 1:128| Chimpanzee ... ... 1529 | Dryopithecus rhenanus 903 
Neanderthal Man... 1:195| Dryopithecus rhenanus 1°556| Chimpanzee... seem AOL 
Chimpanzee ... ... 1:269 | Hylobates Bae ... 1751] Neanderthal Man .... 1°193 
Gorilla oH ... 1391] Gorilla eas ... 1°843 | Gorilla :s ... 1:266 
Orang ... eis 4 L000) Orang ar ae .. 2186) Orang ... ee se eH 
Tarsius spectrum ... 2928) Tarsius spectrum ... 3:467 | Tarsius spectrum sae 240 


Now this subtable shows remarkable relations. While in the characters of the 
bust both Primogenial and Recent Man are further removed from Hylobates and the 
Gorilla, in the characters of the distal epiphysis the Orang is most remote. The 
greatest resemblance in Recent Man is actually to Hylobates and Dryopithecus. 
Eyen the Chimpanzee comes before Neanderthal Man. Thus Recent Man is 
distinctly gibbon-like in the distal epiphysis, but it must be remembered that it is 
precisely in the characters of the distal epiphysis that Recent Man has travelled 
furthest from the simio-human mean. It is exactly the same with Pithecanthropus, 
it is in distal epiphysis closer to the Gibbon than to the Greater Anthropoids'. Only 
in the case of Neanderthal Man does the Chimpanzee come by its own again and 
displace the Gibbons. Clearly the Orang for the distal epiphysis has had a very 
individual evolution, which has carried it far from man as well as from the simio- 
human mean. 

So far as we are aware no claim to a gibbon-like ancestor for man has been based 
on any close resemblance of the distal epiphysis in Recent Man and the Gibbon, but 
it is we think the one region of the femur upon which such a relationship could be 
based. 


(5) Relationships on the Basis of the combined forty Femoral Indices. 
As the different regions of the femur do not give wholly concordant results—an 
occurrence which might well be anticipated with divergent lines of evolution—we 


* Tt tends of course to confirm the result for Recent Man, but we can never lay very great stress on 
results for a single femur, knowing how femoral characters vary, and that in no case is Pithecanthropus 
like an individual gorilla quite outside the human range of variation. Added to this we have the great 
uncertainty of the determination of nearly every measurement in the case of the Trinil femur. 
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think it desirable to discuss the conclusions which flow from a consideration of the 


shape of the femur as a whole, ¢.e. when we pool our forty indicial characters. 


SustaBLE XVI. Mean Indicial Deviations for forty Femoral Characters. 


: Dryo- ‘ Chim- | Orang- | Pithecan-|Neander-| Recent | Larsiue 
enone pithecus Gorilla panzee utan thropus |thalMan| Man | spectrum 
Mean Indicial Deviation 1-069 “946 1-112 695 *858 715 914 394 2-498 
Mean Indicial Deviation aera f = : : 5 : BYG 
paying attention to man f — -4816 | — 1984] + °5715| +1622 | +:1944] —-1128 | —-0119| — -1236 || — +3635 
@ — 26° 47’| —12° 6’| 430° 55’ | +13°30'| +13°6'| —9° 5’ — 0° 45’| —18°17’ || —8° 22’ 


The order of approach to the perfect Simio-human femur would be measured by 
the smallness of the radius vector and the smallness of the angle from the vertical of 


the following diagram. 
Diagram E. 
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SuptaBLeE XVII. Order of Mean Indicial Deviations. 


Recent Man hae he 394 
Chimpanzee es aes 695 
Pithecanthropus erectus ... ean 
Orang-utan ae nts 858 
Neanderthal Man... Me 914 
Dryopithecus rhenanus ... ‘946 
fTylobates ... a pe 060 
Gorilla se Ane AE ie 
Tarsius spectrum ... i he os 


Now the results which flow from the above general order are of very great 
interest, and the reader must give to them the weigh due to an analysis based on 
forty separate indices : 

(i) Recent Man is by far the closest of any member of the group to the Simio- 
human mean. 

(ii) The Gibbon and the Gorilla are furthest removed. 

(iii) The Chimpanzee and the Orang are nearest of the anthropoids to the Simio- 
human mean. If we regard the fossil gibbon, Dryopithecus, as nearer by 100 points 
in the 1000 to that mean than the recent gibbon we might anticipate that the 
ancestors in like stages of the Chimpanzee and Orang would be about 50 per cent. and 
100 per cent. respectively more divergent than Recent Man from the Simio-human mean. 

Thus just as Dryopithecus draws in for both radius vector and angle on recent 
Hylobates, we should anticipate that the ancestors of Orang and Chimpanzee would 
draw in for both radius and angle on their modern representatives and so place 
themselves close to the perfect Simio-human axis, and so to speak within the region 
mapped out by a curve through the’ points occupied by Neanderthal Man, Pithe- 
canthropus and Recent Man. 

The conclusion seems forced upon us that: 

(iv) The femur of the primitive Simio-human was probably 1 more human than it 
has been given credit for. It was a human femur modified by a chimpanzee and to a 
less extent by an orang character. It was remote from the Recent Gibbon and the 
existing Gorilla, although naturally it would be somewhat nearer to their fossil 
ancestors. 

This fundamental result appears to be absolutely in accord with the independent 
conclusion we were driven to by a consideration of the anomalies of the femur—they 
pointed in the direction of the Chimpanzee and not in that of a gibbon-like ancestor 
(see our pp. 479—485), still less in that of a gorilloid ancester: 

We have given direction to our denunon from the Simio-human mean, by 
considering whether an individual in the group had excess or defect in the average of 
indices over the Simio-human mean. If we now take the centroid or mean of our 
localised points, it falls at the point marked C on the perfect Simio-human axis. It is 
somewhat in the direction of this localised mean, that we should anticipate the 
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ancestors of Neanderthal Man, Pithecanthropus erectus, Orang and Chimpanzee 
closing in. This Simio-human centroid—to distinguish it from the purely numerical 
simio-human mean—is interpolated between Neanderthal Man and Recent Man, and 
is on the other side of Pithecanthropus to the Gibbons. 


(v) Final Problems. 


Two problems therefore suggest themselves, which may be discussed, if they 
cannot be answered on the basis of our present material and knowledge. 

In the first place the femur of Recent Man may be described as “ primitive” if 
by this we denote that it is quantitatively nearest of all to the simio-human mean. 
So far we are to a certain extent in agreement with Professor Wood-Jones, but this 
‘‘primitiveness” is not that at any rate of the femur of Tarsius. Nor is it in the direction 
of the relative simplicity of the femur of the Gibbon; the primitiveness demands 
something of the robustness and complexity of the human and Chimpanzee femora. 

But this is to be borne in mind :—if we go back to the primitive Simio-human we 
shall find that if his femur has not changed as much as some have anticipated from 
the human, his skull will certainly have changed to a far more simian type. Can 
it therefore be that the combination of the very simian skull cap of Pithecanthropus 
with the very human femur which has been associated with it fulfils the essential 
conditions suggested by our investigation of the Simio-human indices? In the course 
of this work we have come across no character of the Trinil femur which could not be 
considered as human, and what is more falling well within the range of individual 
variations of Recent Man. But what if all these characters are not only human, but 
prot-simio-human? The answer to this problem must not be lightly given. There 
have been two opposed schools of opinion with regard to the Trinil femur, one asserts 
that it is purely a human femur, and with this we agree—and the other finds reasons 
which convince its supporters, but which we fail to appreciate, for its being the femur 
of an ape—in particular of a gigantic gibbon. It would be a strange turning of the 
tables, if the former school had really been arguing in favour of a close relation 
between Pithecanthropus and the Prot-simio-human! Now we consider that in no 
case does the Trinil femur outrun the range of character variations which occur in 
human femora, but in every long series of human femora it is possible to note some 
that are more gibbon-like than the average and others which for want of a better 
word may be termed more gorilloid. The Trinil femur belongs to the former group, 
but it is not as far as we can discover more gibbon-like than many human femora. 
These gibbon-like variations would not be anything extraordinary in a recent human 
femur, but if the Trinil femur is to be taken as approximating to the primitive simio- 
human type we consider that they become far more improbable, because we see strong 
arguments against a gibbon-like ancestor for the simio-human group. On the contrary 
we should expect the prot-simio-human femur to have human plus chimpanzee and not 
plus gibbon features. 

Such an ancestral line leads us to a muscular rather massive, bowed and fossed 
femur, and not to the straight, slender unfossed gibbon form. We are moving in the 
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direction of the Cercopithecidae and the Lemuroids, and the Gibbon has specialised in 
a wholly different direction. That the Trinil femur is closer to Hylobates in the 
characters of its distal epiphysis than to Dryopithecus is not in its favour as a prot- 
simio-human femur; it is in our opinion directly against it’. We need to approach closer 
rather than to recede further from a link with chimpanzee characters. Granted a gibbon- 
like ancestor, we have to account for the appearance in the human femora of the marked 
robusticity, the considerable bowing, the increased obliquity, the hypotrochanteric 
fossa, and the third trochanter. Why have they disappeared in the Gibbon to 
reappear again in Man? We need a chimpanzee-like stage to link up our prot-simio- 
human with the like types among the lesser apes. 

Hence although the strength of the human features of the Trinil femur—which 
has been so manifested in the course of our investigations in the last chapter—is not 
so markedly against the claims made for the Trinil femur as one school has considered, 
the very gibbon characters claimed for it by the opposite school, which to a moderate 
extent we admit to exist, appear to us to disqualify it as the femur of a forbear of 
Man. Its claim to that must be based entirely on its human attributes and not on its 
gibbon-like features. 

Now this first problem raises indeed: our second problem. If the Trinil femur 
represents the true femur of a Prot-simio-human, then we think it would be necessary 
to accept the position of a double origin of man. The transition from the Trinil 
femur to the femur of Recent Man could hardly have been made by way of the 
femora of Neanderthal type. We can scarcely suppose that man sunk after the Trinil 
stage to such a bowed pilasterless form, and then largely reverted to the Trinil type. 

If the marked human pilaster did not owe its introduction to the later Cromagnon 
type, but a pilaster existed even in the Prot-simio-human, we look in vain for its 
source. Only the slightest traces of it can be found in the Gibbon and it exists in no 
marked form in the lesser apes. If we stick to the solid ground of the first marked 
appearance of the pilaster in the Cromagnon type, then its pilasterless predecessor 
may be easily predicted to have been a robust and bowed, because pilasterless form; 
a form also which would have more marked frequency of the anomalies of the human 
femur—and the Neanderthal type suits closely the necessities of the case. But the 
Neanderthal femur requires behind it not another Recent Human femur, not a gibbon- 
like femur, not even a Dryopithecus femur—unless it were largely strengthened by 
chimpanzee-like features—but what, for a better descriptive name, we may term a 
troglodytic femur. 

We find it very difficult to place a Cromagnon-like type in the direct line of 
man’s ancestry (in order to introduce the essential pilaster) and at the same time not to 
demand an extremely robust, if pilasterless, femur behind Cromagnon, ‘.e. a femur of 
practically Neanderthal type. Such is our reason for placing the Neanderthal femur 
at least close to the main human line, and with this as linkage a return to such a 
recent man type as the Trinil femur seems unreasonable. Back of the Neanderthal 


* The reader should not forget meanwhile the essentially important point also that it is more than 
three times closer to Recent Man than to Hylobates ! 
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type the robusticity has to be partly lost as we approach the Prot-simio-human, and 
we can see something of this disappearance in the femur of the Chimpanzee. Less the 
pilaster this prot-simio-human femur was possibly more recent manlike in its indices 
than its successors, the Neanderthal and Cromagnon types, to which Recent Man is 
indebted for robusticity and pilaster through transitional exaggerated types. We do 
not state this as dogma, but it appears to us a more reasonable hypothesis as far 
as evidence based on a single bone 1s concerned than any theory which links up Man 
with gibbon-like forms relatively recently, and places the link with the greater Simiunae 
at a far greater distance. If such an arrangement be correct we have to suppose that 
features which are frequent anomalies in the recent human femur and almost special 
characters of Homo neanderthalensis, and which both share with the greater anthro- 
poids, were independently developed in two distant primate lines. Such a character 
as the hypotrochanteric fossa in Recent Man exhibits all the signs of a disappearing 
phenomenon becoming less and less frequent since palaeolithic times. It is more 
reasonable to suppose it as a vestige of what was once a generic character—even as 
the lateral protrusion of the anterior face in modern man is a vestige of a lemuroid 
generic character—than to suggest its independent development in two or even more 
simio-human lines proceeding from a gibbon-like origin’. 

Venturesome as it may appear to many for the biometrician to enter this field we 
cannot refrain from a strong opinion that gibbon-like forms lie off the main line of 
simio-human ancestry, and that accordingly the old pedigrees of the Primates—such as 
that of Haeckel—and the more modern ones—such as those of Dubois and Pilgrim— 
need serious modification when judged by the metrical relationships of the femora of 
the Primates. 

We put forward as a working hypothesis that the prot-simio-human femur was 
not a simple, straight, slender femur—a hylobatic femur developed for lightness and 
agility—but a troglodyte femur, robust, fossed for muscular attachments, and bowed, 


1 This criticism, of course, applies to Pilgrim’s suggested Evolution of Man and the Anthropoids (Bibl. 
118 bis, Chart and text). That scheme is largely based on a study of the teeth, often individual teeth, and 
portions of the jaws. We venture to think the certainty of teeth inferences will be somewhat weakened 
when longer studies have been published on the dental variations existing within a single species. We 
should also know better where we stand, if a fossil femur had been found, which could be definitely asso- 
ciated with any of the now very numerous named fossil primates known at present only by teeth or jaw 
fragments; there are probably more than a dozen such fossil primates. The one femur of the kind which 
exists is the Eppelsheimer femur. Its indices place it undoubtedly in the gibbon-like class. Yet in 
Bronn’s Thier.-Reich (Bd. vi. Abth. v. Bd. 1. 8. 594) it is spoken of as Dryopithecus, and quite recently 
Abel (Bibl. 87 ter) terms it Dryopithecus rhenanus, and Bumiiller (Bibl. 81) also classifies it in the same 
manner. If Dryopithecus had a femur of this character and the propliopithecine ancestors of man a similar 
one then the appearance of common characters in Recent Man, Neanderthal Man, Chimpanzee, Gorilla and 
Orang, cut off by such ancestry from each other and from the Cercopithecidae, is a stiff proposition. Even 
if we assume the Eppelsheimer femur to be pliohylobatic, and the Dryopithecus femur to have had a more 
troglodyte character, then the femur of Recent Man for the one part, the femur of Neanderthal Man 
for the second part, and the femur of Dryopithecus as ancestor of the greater anthropoids for the third 
part, will still be separated by Pilgrim’s scheme from kindred forms in the Cercopithecidae by a gibbon-like 
ancestry possessing little or nothing of the troglodyte features of great robusticity, marked fossing and 
exaggerated bowing. 
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but without pilaster, in fact a much more human femur—modified probably in the 
chimpanzee direction—but built for strength rather than agility. If the branch-point 
of the Gibbon be definitely later than this Prot-simio-human, then its evolution will 
be found to be from the robust to the less robust. The Eppelsheimer femur, more 
robust than those of recent gibbons, is a simplification of a still more robust, and 
a more. bowed femur. 

We admit that this unorthodox view is tentative and will be unsympathetic as 
reinstating a more troglodyte ancestry for man’. It accounts, however, to some extent 
for the suggestive ‘“ primitiveness” of several human characters. The crucial test 
will come not with the discovery of fossil ancestors of the Gibbon, but with that of 
fossil ancestors of the troglodytes; these, on our hypothesis, should be more human 
than we have hitherto supposed—a lighter phase of the Neanderthal femur—which 
would in some respects make it more recent man-like, but also would probably draw 
it towards the Chimpanzee. In one respect, that of pithecoid index, it might turn 
out to be more orangoid than chimpanzee-like. Until the discovery of fossil troglodyte 
members of the simio-human group has been made we can but see how far our views 
are in accord with a wider if less intensive’ study of the femora of the whole range of 
primates. This we propose to undertake on the basis of the measurements published 
in this section in an Appendix to be issued as Part III of the text of this mono- 
graph. 

It will of course be objected, and the criticism is justified, that all our conclusions 
have been based on a study of a single bone. But then the chief aim of this mono- 
graph has been and will continue to be the discovery of how much can be ascertained 
from the intensive study of single bones. As far as man is concerned the measurements 
have been taken, tabled and reduced for a variety of other long bones, and it is solely 
the very limited powers of computation, analysis, and publication which are and have 
been at the service of the Biometric Laboratory that have delayed through long years 
even the appearance of Parts I and II of this work. Only with the publication of the 
sections on the Humerus or the Tibia will it be possible for the first time to ascertain how 
far conclusions based on a single bone may be safely extended to the whole organism. 
At any rate up to the present we believe that attention possibly has been too much 
concentrated for evolutionary purposes on the primate cranium, or even on the 
mandible alone. It is from this standpoint desirable to discover the extent to which 
other bones of the skeleton confirm or contradict the conclusions drawn from the 
skull or the teeth. 


' We fear that what Professor Wood-Jones terms the “stain” on British science will not be washed 
away by any Tarsian fluid hypothesis. Our Prot-simio-human was troglodytic, an ape if a more refined ape 
than the gorilla! 

* Less intensive in that for Recent Man we have measured many hundred femora, while in the case 
of the other primates we must perforce content ourselves with the few femora wé have been able to measure 
of each species. 


APPENDIX I 


CoRRELATION OF THE FEMORAL CHARACTERS IN MAN 


So few exact determinations have been made of the correlation between femoral 
characters that we propose to cite in this appendix certain comparative values. 

(a) Our first series is due to Tamagnini and de Campos whose memoir on the 
Portuguese femur’ appeared after our chapter on correlation was printed off and 
accordingly could not then we regret to say be used for comparative purposes. It is 
the only memoir we are acquainted with which applies modern statistical methods to 
the study of the femur, and the authors are to be congratulated on thus breaking 
away from the old anatomical school of anthropologists. Where possible we give our 


own values for comparison. 


Except in the case of Bicondylar Width with Diameter 


of Head, where the numbers are f 264, ? 250, the Portuguese authors appear to have 
worked with 134 male and 126 female femora. In the case of correlation of Collar 


Portuguese 17th century Londoners 
Character Pair 
3 ¢ 3 $ 
Excess of Maximum over Oblique Length and 0-70+0:03 | 0:83 40-02 er ai 
Obliquity 
eee of Maximum over Oblique Length and 0:08 +0-06 |—0-04 +0:06 ~ ie 
ollar Angle 
Excess of Maximum over Oblique Length and : 
Bust Leneth — 0:06 + 0:06 q =e as 
Oblique Length and Diameter of Head 0:09+0-06 | 0:07+0:06 | +561+-033* | -408+-046* 
RS 5 », Pilastric Transverse 0:03 + 0:06 0-06 + 0:06 331+ 040} 115+ -050t 
ie 3 » Pilastric Ant. Post, Diam. 0:07+0-06 | 0:10+0:06 331+ :040t | 3534-044} 
Pe a », Distal Articulation Width | 0:08+0-06 | 0°05+0-06 556+ -037*t| -434+ 053*7 
5 - », Index of Platymery 0:02 + 0:06 0:01 + 0:06 007 + -045* |4+-121+-054* 
3 a », Length of Bust 0:11 + 0:06 0:08 + 0:06 262 + 044 058 + 054 
5 * », Collar Angle wsoihe, pt OSOid 1g¢+9 256 + :043 *211 + -050 
s is: », Obliquity ... ... |—0°01 40:06 |—0-02 + 0:06 092+:045 |—-047 + -052 
Collar Angle and Obliquity s . |—0:06+ 0:06 |—0:13 + 0:06 2444 :044 |—-194+4 -052 
Length of Bust and Obliquity ... ie —~0:01+0-06 | 0:04+0-06 = ae 
Pa eee ee COllancAngle aes ...| 0:03+0:06 | 0-08+ 0-06 222+-043 |—-257+-048 
9» ~~ oy SSts«ys:s« Distal Articulation Width 0:-43+40:05 | 0-52+0:04 356+:°047 | -321+-050 
Pie, 5.5. Wiameter of Héad ... | 0484004 | 0:51+0-04 354 + 042 *284 + 050 
Distal Articulation Width and Diameter of Hea 0-63 + 0:03 0:63 + 0:03 *760 + -023 619 + 043 
Angle of Torsion and Platymeric Index 0:05+0-06 |—0:02+0-06 |—-082+-047 |-—-006+ -054 
Pilastric Ant. Post. and Transverse Diameter... | 0°45 +0-05 0-45 + 0:05 285 + -040 271 + -045 


* Correlations for maximum instead of oblique length. 
7 Correlations for bicondylar width not distal articulation width. 


{ Correlations with shaft length and not oblique length. 


S Assioyl, Wks 
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Angle and Length of Femur the value only is given without statement as to sex or 
number. Their ‘“‘Length of Neck” finds its nearest equivalent in our Capito-collar Axis 
or Bust Length but is otherwise determined. We regret to say that we cannot accept 
the values Tamagnini and de Campos give for the correlations of size of femur with its 
transverse dimensions. We obtain much more substantial values, and these seem in 
accordance with the mere appreciative experience that on the whole larger or longer 
femora have greater transverse sections. We are also disinclined, especially in view of 
our own results, to accept the view that there is no sensible negative relation between 
collar angle and length of bust. Is it possible that in these cases some error has crept 
into the calculations based upon what was probably a novel mathematical procedure 
to the computers ? We cannot test these results ourselves as the individual measure- 
ments are not provided by the authors. We cannot blame the authors for the 
non-publication of the correlation-tables ; that may be in their case as in ours one of 
the economic effects of the war, but the complete absence of the raw data although 
it receives some sanction from frequent French practice is a grave disadvantage when 
it is needful to check or extend conclusions. 

(b) Our second series of correlations has been deduced by us with the aid of a 
somewhat novel procedure from data given by Antony and Rivet in their memoir" 
often cited in our pages upon the prehistoric Indian femora of Paltacalo. These authors 
deal with a small series of about 69 $ and 52 2 femora. They divide their material 
up into three approximately equal groups according to one character’ and find for each 
of these groups the mean value of the second. They then judge from the relative value 
of these three means whether there is any association, occasionally asserting it to exist 
when the three means do not run all in one sense. ‘There are three obvious criticisms : 
(a) the authors’ numbers—which may for certain characters not exceed 32—are very 
sparse for such a rough procedure, (b) the method does not provide, even if it were 
justified by size of categories, any quantitative measure of association, and (c) if any 
three numbers be taken at random, say m,,™,, m, in ascending order to represent the 
means of the three categories, then we can make six arrangements of them, namely : 

(1) (2) (3) (4) (5) (6) 


mM, Ms mM, | Mz a Ms, 
Meo My ie mM, Ms mM, 
Ms Mm, My Mz mM Ms 


The first two (1) and (2) give “clearly” positive and negative correlation. The third 

and fourth (3) and (4) positive correlation, and (5) and (6) negative correlation, if 

the examiner actually puts in,or visualises the brackets. | 
Omitting the associations with bowing Antony and Rivet give 104 tables of this 

kind, of which 53 show positive, 50 negative and one zero correlation’. They have no 

quantitative standard of which are significant and which insignificant. Some they say 

mean nothing and others they accept as important, although very often the two sexes 
1 Bibl. 98 des. 


* 7.e. into high, medium and low value classes. 


* The proportions are of course strikingly close to those that would be obtained by random selection 
in the case of uncorrelated material. 
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run in opposite directions. Now the probable error of a coefficient of correlation based 
upon the numbers used by the present authors is of the order ‘08 to "10. Hence the 
material they provide is inadequate to determine whether there is correlation or not, 
unless the correlation coefficient exceeds at least 20. Can we then obtain approximate 
values for the correlation? Let %, and 7, be the means of the high and low groups 
corresponding to the mean abscissae 2, and %, of those groups. Then, assuming the 
regression linear, (%,—%,)/(#,—%,)=the regression coefficient, =A say. It follows 
therefore that the correlation will be 
f= Ron] Gy. 

Hence if we can find o, and o, since & is known we have an approximate value of 7. 
Unfortunately the material for the determination of o, and o,, is often very slender ; 
the frequency distributions of the characters are not always given, and when provided 
are often arranged in sadly few groups. However we have ventured on 42 correlation 
coefficients which are given below, our own being added when known. 


Paltacalo Indians 17th century Londoners 
Character Pair 

3 . 3 ? 
Collar Angle and Oblique Length... + -150* —140* | +-256 + 043 + -211 +050 
HS ma ,, Platymeric Index + °082* +:144* | +-366 + -038 + 357 + 044 

vs i ,, Pilastric Index ... +:016* —‘164* ox 

He is » Torsional Angle +°031* + ‘107* = ae 
: ae », Hllipticity of Neck + 015* + °260 +057 + 044 + 284 + 045 
Length of Bust.. — -050* — 392 — 222+ -043 | —-257+ -048 
Platymeric index and “Oblique Length + °332 — 469 — ‘007 + :045 + 121+ -054 
* ri » Pilastric Index +°518 + °359 + 503 + 032 + 396 + 042 
9 Ai , Torsional Angle + ‘098* S43 — 082 + -047 ~ 006 + 054 
f 5 », Ellipticity of Neck — ‘007 * —-008* | +-010 + -044 +154 4-051 

», Length of Bust + °054* —O11* = == 
Pilneic index and Oblique Length ==) ae evel +°153 + 044 + °202 + 049 
Ks » Torsional Angle nO +°358 £22997 — 096 + 046 + 055 + 054 

a és ,, Hllipticity of ‘Neck Fee +:126* —'191* = zai 

» Length of Bust — -013* +°256 — Eee 
Torsional Angle and Oblique Length re eT Oe Lyi — 047 + 047 +100 + 053 

A i 5, Ellipticity of Neck ... + :072* — -066* == ae 
5, Length of Bust erere(O legit +:112* | —:200 + -045 — 247 + 052 

Ellipticity of Neck and Oblique Length . + 037 * —'174* cee de 

», Length of Bust a. + :079* —117* a 12 
Length of Neck and Oblique Length’ +246 +378 + °262+:044 | +-058+4 054 


In all the cases marked with an asterisk the data are insufficient to determine 
whether there is or is not correlation let alone its sign or magnitude. In the bulk of 
cases therefore Antony and Rivet should not have expressed any other opinion than 
‘data inadequate to determine whether or not association exists.” In cases where com- 
parison is possible we may note good accordance in Collar Angle with Ellipticity of 
Neck, the emphasis of female over male being repeated. In Collar Angle and Length of 
Bust the negative sign is confirmed. We cannot substantiate the high negative value 


1 The sex proportions of the correlations are ¢: 33 4, 19— and no zero; ?: 20+, 31— and 1 zero. 
Thus the females have more negative and the males more positive associations. 
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of the correlation between Platymeric Index and Oblique Length for female femora and 
think that Antony and Rivet’s 13 femora of the low length class possibly contained 
certain anomalous bones of accentuated platymeric character. The evil of such small 
numbers is that one or two anomalous bones may upset the complete system of the 
series. This remark applies equally to these authors’ result for the correlation of platy- 
mery and torsion in the case of the female bones. All their torsional results are indeed 
difficult to accept under the circumstances. It is not only that the material is also 
inadequate, but the method of presentation is inadequate having regard to modern 
statistical requirements. We have introduced this table, so that we may in the first 
place not be charged with overlooking other people’s work, but in the second place 
more especially because we want it definitely recognised that it will only be possible 
to distinguish racial and sexual differences in correlation where series are available 
which amount to several hundred at least for each sex. Until we know what is the 
order of racial and sexual variations in correlation it is simply impossible to assert 
from small series that certain associations hold in femoral characters; to affirm such 
relations is merely throwing back anthropometry, in particular osteology, into the 
slough in which it floundered during the last century. 


APPENDIX II 


Frmora oF Fosst LEMuRoIDS FROM MIDDLE EocENnE, BRIDGER 
Formation, U.®8.A. 


I owe to the kindness of the authorities of the American Museum of Natural 
History casts of the long bones of the recently found fossil lemuroids. The two of 
which femora have survived have been named Notharctus osborni and Notharctus 
tenebrosus (Leidy). The discovery of these fossil lemuroids taken in conjunction with 
the earlier finding of European fossil lemuroids' completes Wallace’s argument that 
the hypothesis of Lemuria—a continent once linking up Borneo with Madagascar— 
is idle, for the Lemuroids would ultimately be found to have been spread not only 
through the old but the new world. The femora are in fairly good condition, although 
obviously much labour and care have been spent in piecing them together. Thus the 
measurements given in the accompanying table are to some extent open to question, 
and not too much stress must be laid on such characters as the torsion and bowing. 
A full discussion on the relationships of these lemuroids is at present preparing for 
press, and in the able hands of Dr Gregory. Here we content ourselves with a few 
remarks suggested by a comparison of the present system of femoral characters with 
those recorded in the last chapter of:our monograph. 


‘ H. Filhol: “ Mammiféres fossiles d’Europe et d’Amérique,” Annales des sciences géologiques, T. 14, 
pp. 1—51. Paris, 1883. 
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TaBLE I. Femora of Fossil Lemuroids from Middle Eocene, U.S.A. 


Notharctus| Notharctus Notharctus | Notharctus 
Characters (from casts) osborni_ | tenebrosus, Indices (from casts) osborni | tenebrosus, | 
(R.) | Leidy (B.) (R.) | Leidy (R.) 
, Maximum Length.. ist an po ks, 139°5 $ Oblique Direct Lengths Index ...| 99-92 99°93 
-< Trochanteric Length aoe Sj EAIes 1386 || S Oblique: Direct Troch. LengthsIndex| 99:75 99-93 
2° Maximum Trochanteric Length . 2:9 138-9 || & Proximal Breadth Ratio ... ae 17:20 17:32 
§ Oblique Length... Healt boos 139-4 || S Distal Breadth Ratio... es elee 4 14:21 
a Trochanteric Oblique Length yoo i PA, 138°5 2 Pithecoid Index... re |) VS88 99°35 
= Capito-trochlear Length ... 200, | pA 137°8 a Robusticity of Femur... | 14:04 12:27 
S Diaphysial Length Sie wa 1032 121-0 
Length of Shaft... 9... ...|- 1147 | 1278 Robusticity of Head ... ~—.... |. :16-72 | 18-29 
Ellipticity of Head tee bee eee Ody 00779 
Vert. Diameter of Head . Pee 10-2 12:8 Ellipticity of Neck at | 1442 78-00 
Horiz. Diameter of Head.. ; 10-4 12-7 g Secondary Index of Neck.. 0 | 61°54 61°42 
% Minimum Horiz. Diameter of Neck 6-4 78 || .2 Lemotic Index... a a 6°74 9-90 
a Minimum Vert. Diameter of Neck 8°6 10:0 || "& Head Bust Ratio ... nip meh 1612 63°37 
Capito-collar Length are sia 13-4 20-2 || "2 Primary Bust Ratio ae Soo || IRORSIE 14:48 
Length of Neck of 8:3 13°8 2 Secondary Bust Ratio... neo | 10°88 14:49 
- Bust Shaft Index ... nf el LEGS 1581 
Proximal Breadth .. 90:9 94-0 Capital Ratio ee <a A 8:27 9-18 
Platymeri 1¢ Ant. Past, Dinneter :. 7 7 vA 6 Capito-bicondylar Ratio oe eee 6 il ‘08 64 ‘97 
Platymeric Transverse Diameter .. 78 9:5 Epiphysial Ratio ... ore v» | 80°24 | 102-53 
Pilastric, Ant, Post. Diameter 8-6 8:0 [2 
f Pilastric Transverse Diameter 8-7 9-1] Platymeric Index ... Wl Fn 98:72 80-00 
“3 Popliteal Length ... q t Pilastric Index... aie ... | 98°85 87:91 
= Popliteal Width Se 8-0 10°6 Popliteal Index ... =. |. 90:00 73°58 
Popliteal Direct Ant. Post. Diam, 7:2 78 Index of Popliteal Skewness we | 94:74 97°50 
Popliteal Oblique Ant. Post. Diam. 76 8-0 n» Lopliteal Pyramidal Index ae 4 t 
Diaphysial Chord . ie Peat! arac Ore 83:5 % Soffit Index : ... | 47:90 53°81 
Diaphysial Subtense = 0 2:0 = Index of Gracility (Upper) soa || LSSy 95-79 
Prox. Segment Diaphysial Chord — 4 56-4 || 4 Index of Gracility (Lower) sve |, LOS*75 85°85 
= Index of Transverse Slenderness... 76 8-6 
Bicondylar Width... ans <P 16-7 19°F Index of Sagittal Slenderness _... 75 6-3 
Max. Length Ext. Condyle Ely b822 20°1 Index of Proximal Taper... ... |. 89°53 | 95-00 
» Max. Length Int. Condyle is 16-0 18°3 Index of Distal Taper... nos || teRser 4 97-50 
Oblique Length Ext. Condyle ...} 17-0 19-6 Popliteal Shaft Index... ... ¢ q 
3’ Oblique Length Int. Condyle_... 156 18-2 Primary Index of Bowing oe 0 2°40 
8 Ext. Condyle Horiz. Band-radius 5-1 6°3 4 Secondary Index of Bowing ae ? 67°54 
© Bxt. Condyle Vert. Band-radius ... 5-1 6°47 
Height of Patellar Surface oh 12-0 11:9 Condylar Index ... She ... | 108-98 | 102-03 
Breadth of Distal Articulation 14°6 18:0 g Condylar Lengths Index ... Ll oeOnr) LOO84 
.£ Bicondylar Ratio ... ae ee oe 14:12 
Midtrochlear Angle ag ah 4°-8 7°.4 || & Band-radial Index.. ‘ ... | 100-00 98-44 ? 
Angle at Centre of Head... RAG 56°-4 || 1 Condylar Trochanteric Index ...| 14-98 14-42 
» Collar Angle a Be ... | 129°-0 | 116°-2 || & Distal Articulation Ratio.. mee aise...) 12-90 
© Torsion of Shaft ... Mi Pe ORE () 29°-3 = Distal Articulation Index ... | 87:43 Milesye 
2 Torsional Angle ... aa} ation | | ZR, 22°°8 8 Rotular Ratio 200 3 jee 9°73 8°53 
< Retorsional Angle.. dds ... |—10°9 + 6°5 © Rotular Index , ... : ti sak 66-11 
Obliquity ... oe aN 2°-0 1°:0 Diaphysial Rotular Ratio sel) Eos: 9:83 
Pseudo-Obliquity . Ans oh: 22:3 2°15 


Remarks. WNotharctus osborni, Granger and Gregory (A.M. of N.H. 11474), Bridger formation, Bridger Basin 
(Horizon B), Wyoming, U.S.A. Head, with very slight evidence of fovea, slightly above great trochanter. Lateral protru- 
sion with ridge form of 3rd trochanter. Very little anterior flattening, 2nd and 3rd trochanters roughly balance from 
posterior aspect, where the flattening is subtrochanteric. No pilaster. Marked posterior fossa but on mesial border of 
posterior face. Ill-defined popliteal surface without apex, flat to concave. No sensible bowing, but difficult to determine, 
of slight value as bone has been pieced together from fragments. Head fairly well defined but with extension on to top 
and posterior face of neck, no marked cut-away. Top of neck flat and broad. Patellar surface m.r., of moderate length 
and with short tongue. Axis of shaft cuts neck at basis of head. Plane perpendicular to standard plane touching mesial 
epicondyle and top of 2nd trochanter only just grazes head. Notharctus tenebrosus, Leidy (A. M. of N. H. 1727), Bridger 
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formation, Bridger Basin (Horizon B), Wyoming, U.S.A. Head with no sign of fovea and with great tro- 
chanter very nearly same level. Lateral protrusion and 3rd trochanter more massive than in JV. osborni. 
Very little anterior flattening, posterior is below both 2nd and 3rd trochanters. No pilaster, no identifiable 
posterior fossa. Popliteal surface, flat, without apex and ill-defined. Slight positive bowing, but in present 
state not easy tomeasure, Two rather well-marked ridges appear to connect popliteal area with lateral upper 
border of mesial condyle and mesial upper border of lateral condyle. There are cavities to mesial and lateral 
sides of these ridges, where the two heads of gastrocnemius would usually be inserted. Head rather poorly 
defined, but probably damaged ; extension on to top and posterior face of neck. ? a posterior cut-away 
or damage. Top of neck broad. Patellar surface b.r. to m.r., moderate to short in length and but small 
signs of tongue. Axis of shaft passes through tip of great trochanter. Plane perpendicular to standard 
plane and touching mesial epicondyle and tip of 2nd trochanter intersects neck and base of head. 


If we neglect absolute size and confine our attention to indices then a comparison 
of the mean values in Table III of the last chapter certainly suggests that Notharctus 
osbornt corresponds most closely to the true Lemurs. In a number of respects 
Notharctus tenebrosus has a femur closer to that of Chiromys than to that of the true 
Lemurs. But both femora combine features which no longer appear common to recent 
lemuroids. Thus a very noteworthy feature of Notharctus osborm is that the mesial 
epicondyle, the tip of the lesser trochanter and the head can practically all be touched 
by one and the same plane drawn perpendicular to the standard vertical plane. 
Now this is a characteristic approximated to in the Lorisinae (Potto, Loris gracilis 
and Nycticebus javanicus) ; it is further approached in Tarsius, and occasionally in 
the Galaginae. We have no approach to it in our experience of the Lemurinae or 
Indrisinae. It is not in the least characteristic of Notharctus tenebrosus. In this 
respect Notharctus osborni resembles rather what we have termed the Tarsiidean than 
the Lemurine group of Lemuroids. It suggests therefore a transition form from the 
earlier lemuroids to the true lemurs. On the other hand in a rough way Notharctus 
tenebrosus links up the Aye-Aye and the true lemurs. Taking the above referred 
to relation of linearity in epicondyle, tip of second trochanter and head as a very 
marked differential of lemuroid genera, we are by no means certain that it would not 
be advisable to place the two fossils in separate genera. On the other hand the 
insignificance of the third trochanter in the Lorisinae is a feature which is not shared 
by Notharctus osborm. The third trochanter of the latter is a ridge form, which is 
lemurine, while that of Notharctus tenebrosus approaches more the nipple shape of the 
third trochanter of the Aye-Aye. Nor are these combinatory results improbable, if we 
consider that we are passing to forms closely allied to the ancestral types of recent lemu- 
roids. A suggestive fact is that we have not been able to trace any approach to linearity 
of mesial epicondyle, second trochanter and head in the femora of any Old World 
monkeys, nor in the European fossil lemur Adapis. But approaches to this condition 
are certainly to be found in the Cebidae, and most notably in their more primitive 
forms such as the marmoset. If this be correct the American Eocene fossil lemuroid 
is closer to certain of the Cebidae, than the European Eocene lemuroid. The point is, 
- perhaps, worthy of fuller study as the character is a marked one, and the criterion 
easily applied. If the tangent be drawn (on the projection of the femur on the standard 
vertical plane) from mesial epicondyle m, to touch the head in h, and the distance from 
the tip ¢ of the trochanter minor to this tangent be tn, then the convenient index 
100 tn/mh may be formed and can for convenience be called the Aspalacoid Index. 
Table IT on the following page gives the value of the Aspalacoid Index for the Primates 
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and a few comparatives which were available in the Biometric Laboratory at the time 
it was drawn up. This index measures the degree to which this mole-like femoral 
character appears in other species. 

Examining the table we see that in the Tupaids the index is extremely low, and 
that this is also the case of the Tarsiidean group of the Lemuroids. The Simiadae and 
Cebidae advance sensibly, even on the true Lemurs, but the Old World monkeys have 
nothing like the range of values of the femora of the New World monkeys, the 
marmosets and Lagothrix being of the latter the outlying forms. The marmosets (2°44) 
approach nearest to the Tarsiidean group of the Lemuroids, and are for this index 
closer than any of the Svmiadae to the fossil lemurs. The low values of the Aspalacoid 
Index in the fossil lemurs carry us distinctly a stage towards the Tarsiidean group 
and ultimately towards the Tupaids. Turning to the Anthropoidea, we note that the 
Recent Gibbon is not very widely differentiated from Dryopithecus rhenanus and both 
are fairly close to Ateles, and widely differentiated from the Greater Anthropoids. 
Pithecanthropus erectus is distinctly human' or if we please troglodyte, but not 
hylobatic. The Simanae show a big advance on the Sivmeadae and this advance is 
continued in Primogenial man of the Neanderthal Type. With the Cromagnon Type 
comes a fall,—the Grimaldi Negroid Type having the same index as Cromagnon,—and 
this fall is continued in Recent Man of the European Type. Thus this new index— 
suggested by the striking characteristic which differentiates Notharctus osborni from 
Notharctus tenebrosus, Leidy—confirms much that we have already learnt from our 
detailed analysis of other femoral characters, especially the reversion of Recent Man 
from a greater to a less troglodyte character, 7.c. he stands on the other side of the 
Greater Anthropoids to Neanderthal Man, and so somewhat closer to the Lesser Apes 
than Primogenial Man. 


APPENDIX III 


THE SESAMOID BONES OF THE KNEE-JOINT OF THE PRIMATES 


One or more of at least seven sesamoid bones may be found associated with the 
knee-joint of the Primates. The fabellae occurring as anomalies in the gastrocnemius 
tendon of man are invariable in many genera of the Primates, and are recorded as 
“sesamoid bones” in the ‘‘Remarks” to Tables of Femoral measurements of the 
Primates in Part II of the Atlas to this monograph. But our investigations into the 
sesamoids of the knee-joint of the Primates have developed to such an extent, that 
we have thought it necessary to suppress this appendix and to publish an independent 
memoir on the subject. 


' The range of Europeans is about 6 to 11. 
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platymeric index from 7,104. Srret, data from 251, 254, 359. SHorv, data from 238. SuDECK, on facet on neck 
of femur 91, 92. SUTHHRLAND, data of 238. 
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facets of tibia and astragalus 104. THomsoyn, E. Y., assistance of 2. THORNDYKE, on measure of variability 
166. ToprinarpD, data from 236, 237, 238. TOROK, on percentage of anomalies in the two sexes 70; on third 
trochanter 69, 72. TURNER, trochanteric length of 4. 


VERNEAU, data from 246; Les Grottes de Grimaldi of 452. VircHow, on third trochanter ‘69. 


WALDEYER, on the pelvis 188; on third trochanter 64, 65, 66. WaALKHOFF, on facet of neck 92. WALMSLEY, on 
determination of axis of neck of femur 21; on collar angle 368, 379; data from 371; on lemotic index in young 
and adult femora 381, 382. WarkEv, correlations from memoir on Naqada femora 196—199; data from 236, 
243, 370, 371; on fundamental triangle 20, 360, 363, 366; on difference between maximum and oblique lengths 
227; on maximum length 33; memoir of on Naqada femora 1; pseudo-obliquity of 31, 32; sexing of Nagada 
femora 39; variability of Naqada femora 166—173. WrBER, on orientation of the pelvis in man 137, 138. 
WILBRAND, process on femur of 64, 69, 83—86. Wotney, data of 236. Woop-Jonms, assistance of 84; on 
ancestry of man 501, 504. Wortman, data from 250, 254. 


ZANOLLI, data of 358, 359, 371, 375, 390, 407, 412, 417, ZuccARELLI, on third trochanter 72—74, 76—78. 


Il. INDEX TO SUBJECTS 


Femoral measurements and Indices for the various primate species accompanied by remarks on anomalies ete. are 
given in the Tables of Measurements, Atlas II. To save space only the subfamilies, not the species, wre included in 
thas Index. The reader seeking the femoral characters of a special ape should refer to those Tables directly. 


AcHONDROPLASIA, Plates XIII, XIV, XCIV; see Dwarfs. ADAPIS PARISIENSIS, Plate C, aypalacoid index for 511. 
ADDUCTOR TUBERCLE, 86, 87. AGE, influence of on bowing 276—278, 306; and gracility 303—305, Plate LVIII; 
effect on femoral indices 268, 269, 473. AGout1, AMERICAN, Plate XX VII, rotular index for 429. Ar1cras or Luzon, 
stature of 238. Arnos, bicondylar width in 390; bicondylar width ratio in 392—394; bust ratios in 364—366 ; 
capito-collar length in 361; collar angle in 371; distal breadth ratio of 234; epiphysial ratio for 383; and Euro- 
peans 128 ; femoral head for 351, 352, 354, 358360; major femoral lengths for 313 ; lemotic index for 380, 381 ; 
neck length for 361; platymeric index in 104; robusticity of femur for 248, 251 ; shaft indices for 253, 265 ; stature 
of 238 ; torsion of 244; variability for 166—170, 173, 174, 185. AKKas, stature of 238. ALEUTS, robusticity of 248, 
251, AMERICANS (born), pilastric index of 270; stature of 236. AMERICAN EuROPEANS, stature of 236. AMERICAN 
FOSSIL LEMUROIDS, see Notharctus. AmMmRIcAN Nu@rogs, pilastric index of 270; stature of 236. AMPHIBIANS, 
pilastric index in 270, ANATOMICAL AXIS OF FEMUR, definition of 230. Anau FEMoRA, bicondylar width in 390; 
bicondylar width ratio in 393; collar angle in 368, 371; distal breadth ratio in 234; femoral head in 348, 359; 
obliquity of shaft of 240; pithecoid index of 246; torsion of 248. ANDAMAN FEMORA, Plates XCII, XCIII; 
aspalacoid index of 511; bicondylar width in 390 ; bicondylar width ratio in 392—394 ; distal breadth ratio of 234 ; 
head in 347, 348, 352353, 356, 359; popliteal skewness in 308; popliteal pyramidal index of 307; robusticity 
of 250; shaft indices in 253, 259, 265, 268, 298, 305; soffit index in 306; stature of 238; indices of taper of 310, 
311. ANGLES OF FEMUR, see Collar Angle, Obliquity, Torsion, etc. ANGLO-Saxons, stature of 236. ANNAMITES, 
stature of 238. ANOMALIES OF THE FEMUR 62—113; in London series, Atlas I, Tables C, D; in achondroplasia 
443; in relation to descent of man 483—485, 487; in primogenial man 453—464; see Plates XXII—XXX, 
XXXIV—XLI, LVI, LXII, LXV, Anruroror Apzs (greater), aspect of acetabula in 137—139 ; and ancestry of 
man 340—343, 344, 444464, 479; anomalies in femur of 66, 71, 80, 113, 453, 454; aspalacoid index of 511; 
band-radial indices of 19, 141, 396—398, 399 ; bicondylar. width of 389—391; bicondylar width ratio of 392—394 ; 
bowing of femora of 281, 282, 317, 318, 459461; bust ratios of 364—366; capito-collar length in 361, 362; 
collar angle in 282, 368—374; condylar lengths and indices for 17, 403, 405—413, 416, 419, 421-428, 458; con- 
sistency of measurements on 450; distal articulation width and indices for 424—428 ; epiphysial development in 
315, 316; epiphysial ratio for 383—385; fovea capitis in 482; gracility in 297, 298, 304, 305, 335, 336, 455 (see 
also Shaft indices); head of femur in 347—360; interspecial ditierences of from types of man 491, 494, 496, 498 ; 
lemotic index of 378—382; major lengths of femur of 313, 314; midtrochlear angle of 320, 321; femoral neck of 
374— 877 ; obliquity of shaft of 319, 320; patellar surface height of 425, 426 ; orientation of pelvis in 138, 139, figs. 
iii, iv; pithecoid index of 245—247 ; pilastric index in 13, 104 (see also Shaft indices) ; popliteal region of 13, 14, 16, 
17, 287, 288, 297, 484486 (see also Shaft indices) ; popliteal pyramidal index of 307 ; popliteal skewness of 308, 
309, 332, 333; proximal and distal breadths and ratios of 338, 339, 346, 347; reduced indicial deviations from 
simio-human 489, 490, 492—500 ; robusticity of femora of 249, 250; rotular indices and ratios of 428—431, 448, 
449 ; shaft of femur, diameters and indices of 252—255, 258, 259, 265, 282, 325338; slenderness of femur in 
304; soffit index in 306, 333, 334, 457; indices of taper of 309—311, 336. ARMADILLO, aspalacoid index for 511; 
third trochanter for, Plate XX VII; rotular index for 429. Arruritts in English femora, Plates XV—XVII, 
XXIX. Arriopacryta, pilastric index of 271. ASPALACOID INDEX, definition of 510; comparative values of 511. 
Ass, collar angle for 368, AsyMmnErRy, see Side of femur. ATELEIOSIS, Plates XCV A and B: see Dwarfs. ATELES, 
Plates LXXIIT, LXXIV, LX XVIII, LX XIX; aspalacoid index of 511; band-radial indices of 396, 397, 399; 
bicondylar width and ratio of 389, 390, 392, 393; bowing of femur of 317, 318; bust ratio of 364; capito-collar 
length of 361; collar angle of 370; condylar lengths and indices of 403, 404, 406—408, 412, 413, 416, 419; condylar 
obliquity of 421, 422; diaphysial rotular ratio of 449; distal articulation indices and width 424, 426, 427, 448; 
distal breadth ratio for 338, 339; epiphysial development in 315, 316; epiphysial ratio of 383, 384; femoral head 
of 348, 349, 357; head-bust ratio of 354, 355; lemotic index of 378, 379; major femoral lengths of 313; mid- 
trochlear angle in 320, 321; femoral neck in 361, 375—377 ; obliquity of shaft of 319; patellar surface height of 
425; pithecoid index of 245—247; proximal breadth of 346; proximal breadth ratio of 338, 339; robusticity of 
femur of 250; rotular indices of 429, 430, 449; shaft diameters and indices of 325, 328, 331, 333, 336; torsion 
angles of 322, 323. AUSTRALIAN FEMORA, Plates XCVI, XCVII; aspalacoid index of 511; band-radial indices of 
396, 399; bicondylar width and ratio of 390—394; characters of 477; collar angle of 367, 368, 370, 371, 477; 
compared with protsimio-human and dwarf types 434, 435 ; condylar lengths and indices of 405—407, 417; distal 
breadth ratio of 234, 235 ; epiphysial ratio of 383 ; fovea capitalis lipped, Plates XCVI, XCVII; head of 347—349, 
352, 353, 356, 358, 359 ; head-bust ratios of 354, 364; major lengths of 313; neck of 375, 377; obliquity of shaft 
of, Plate XCVI; patellar surface height in 425; popliteal pyramidal index of 307; popliteal skewness of 308; 
proximal breadth of 346; proximal breadth ratio of 232, 233; robusticity of 249, 251; shaft indices in 252, 253, 
256, 259, 265, 268, 298, 305, 477; soffit index in 306, 477; stature from 236; indices of taper in 310, 311. AyzE- 
AYE: see Chiromyrdae. 
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Bazoons, Plates LXXXIV— LXXXIX:see Table, Atlas [I formeasurementsand references under Simiadae. BADENSER 
FEMORA, condylar length and index of 405, 407; distal breadth ratio of 234; proximal breadth ratio of 233. 
BAND-RADIAL INDEX, of ape and man 19, 397, 398; comparative table of 396; correlation of with other characters 
195, 207, 221, 295297; definition of 18; mean value in English 116; in primates and man 396—398, 509; in 
protsimio-human and dwarf types 435, 441, 443 ; reduced indicial deviation from simio-human for apes and man 497, 
498 ; sexual character in 141, 142, 181; influence of side on 134, 135, 177 ; standard deviation of in English 163, 189 ; 
variability of in English 165. Banp-Rrapbul, correlation of horizontal and vertical 195, 206, 220; measurement of 18, 
19, 395 ; in protsimio-human and dwarf types 434 ; influence of sex on 145, 147, 182; influence of side on 130, 131, 
132, 175 ; standard deviation of in English 162; value of in English femora 115, 398; variability of in English 164. 
Bantu, stature of 236. BarBary App, Plates LXXX, LXXXI. Basquus, capito-collar length of 361 ; collar angle 
of 371; femoral head of 351, 359 ; head-bust ratio of 358—355, 365 ; lemotic index of 380, 381 ; femoral neck of 361 ; 
robusticity of femora of 251; shaft indices of 254, 265; stature of 238; torsion of femur of 244. BavaRIANSs, bi- 
condylar width and ratio of 390, 393; collar angle of femora of 367, 371; condylar lengths and indices of 405, 407, 
417 ; indices of femoral neck of 375; obliquity of shaft of 240; shaft indices of 254, 262, 263, 265, 298; stature of 
237, 238; indices of taper of 310; femoral torsion of 244. BrcHuANAS, stature of 236. BmLGIANs, anomalies in 
femora of 67, 68, 72, 75. BmERBERS FEMORA, bust ratios of 365; capito-collar length of 361; collar angle of 371; 
crural trough in 80; head of 351, 358, 359; head-bust ratio of 354; lemotic index of 381; major lengths of 313 ; 
length of neck in 361 ; platymeric lateral protrusion in 108 ; robusticity of 251 ; torsion of 248. BrcoNDYLAR WIDTH, 
see Plate II B; comparative table of 390; correlated with appreciation of sex 148—151, 156; correlation of with 
other characters 152, 153, 158—160, 193—195, 208, 206—210, 212—214, 216, 217, 220, 221, 283, 284; mean values 
of for Hepburn’s British femora 122; mean value of for English series 115, 122; measurement of 17, 18; in 
primate femur 446; in primates and man 389—3891, 509; in primogenial and recent man 468, 474, 479; in 
protsimio-human and dwarf types 434; in protsimio-human, ape and recent man 343; racial variabilities in 168 ; 
sexual character in 53—56, 145—148, 182; influence of side on 180, 131, 175; standard deviation of in English 162 ; 
variability of in English 164. BrconpyLaR RATIO, comparative table of 393; definition of 36; mean value of for 
Hepburn’s British 123; mean value of in English 116, 123; in primates and man 391—394, 509; in primogenial 
and recent white and negro types 469, 475, 479; in protsimio-human and dwarf types 435, 441, 442; racial values 
of 234; reduced indicial deviations from simio-human for apes and man 497, 498; sexual difference in 142, 181 ; 
influence of side on 133, 134,177; standard deviation of for English series 163, 188 ; variability of in English 165. 
BICONDYLAR TROCHANTERIC INDEX, definition of 38; mean value of in English 116; racial values of 234, 339; 
sexual difference in 142, 181; influence of side on 134, 177, 178; standard deviation of in English 163, 188 ; 
variability of in English 165. Brrps, pilastric index in 270. BotiviaAN FEMORA, capito-collar length in 361; 
external fossette of anterior face in 106; size of head in 351; lemotic index in 381; length of neck in 361. 
BoLo@NESE FEMORA, bicondylar width and ratio in 390, 393; collar angle in 371; condylar lengths index in 
407; condylar ratios for 417; indices of head in 358, 359; indices of neck in 375. Bowrne, see also Primary 
index of bowing and Secondary index of bowing; in apes’ femora 281, 282, 459—461; association of with other 
characters 282—286, 461; discussion of in young and adult femora 276—287 ; indices of 36; lateral 306; mean 
value of indices of for English series 116 ; methods of measuring 33—36, 277, 460, 461 ; in primate femur 317—319, 
482, 509; in primogenial man 459—462, 502 ; influence of side on 281; source of 281—287, 459, see also Plates 
XIV, XXXII, XXXIV, LITI—LV. Bracuyurus, Plate LXX VII; aspalacoid index of 511; band-radial indices 
of 396, 399 ; bicondylar width and ratio of 389, 390, 393; bowing of femur of 317, 318; bust ratio of 364; capito- 
collar length of 361; collar angle of 370; condylar lengths of 404; condylar indices and ratio 406, 407, 412, 416; 
condylar obliquity of 421, 422; distal articulation indices and width 424, 426, 427; distal breadth ratio of 339 ; 
epiphysial development in 315; epiphysial ratio of 383; femoral head of 348, 357; head-bust ratio of 354; 
lemotic index of 378 ; major femoral lengths of 313; midtrochlear angle of 321; femoral neck in 361, 375—377 ; 
obliquity of shaft in 319; patellar surface height in 425; pithecoid index in 246; proximal breadth of 346; 
proximal breadth ratio of 339 ; robusticity of femur of 250; rotular ratio and index of 429, 430; shaft diameters 
and indices of 325, 328, 331, 333, 336; torsional angles in 322, 323. BriTiIsH FEMORA, MODERN, bicondylar width 
and ratio of 390, 391, 393; distal breadth ratio of 234; size of head in 348; popliteal pyramidal index of 307; 
popliteal section of 12, 13; popliteal skewness of 308; shaft indices of 254, 256, 265, 298, 305; soffit index of 
306; stature from 236; indices of taper of 310, 311. Bronzn-aae EvRopEANS, bust ratio in 365; capito-collar 
length of 361; collar angle of 371; femoral head in 351, 358, 359; head-bust ratio of 354; lemotic index of 
380, 381; femoral neck in 361; robusticity of femur of 251; shaft indices of 254, 265; stature of 238; torsion 
angle of 244. Bura@unprans, bust ratio of 365; capito-collar length of 361; collar angle of 371; femoral head 
of 351, 358, 359; head-bust ratio of 354; lemotic index of 381; femoral neck of 361; robusticity of femur of 251; 
shaft indices of 254, 265 ; torsion angle of 244. BusHMan, Plates XCII, XOII1; aspalacoid index of 511; bicondylar 
width and ratio of 390, 393, 394; popliteal skewness in 308; robusticity of femur of 250; stature of 238. Busr- 
SHAFT INDEX, definition of 37; mean value of in English 116; in primogenial and recent man 341; in primo- 
genial and recent white and negro types 469, 479 ; in protsimio-human 385; in protsimio-human and dwarf types 
435, 439, 440; reduced indicial deviation from simio-human for apes and man 494, 495; sexual differences in 


142, 181; influence of side on 134, 177, 178; standard deviation of in English 163, 188 ; variability of in English 
165; racial variabilities in 172. 


CALIFORNIAN FEMORA, capito-collar length in 361; external fossette of anterior face in 106; size of head in 351; 
lemotic index in 381 ; length of neck in 361. Carpmrs, error in reading of 186, 187. CaLLiTHRIx, Plates LX XVIII, 
LXXIX, measurement Table, Atlas II. Canary IsLaNnDERS, anomalies in femora of 67, 68, 69; bust ratio for 365 ; 
capito-collar length in 361; collar angle in 371; femoral head of 351, 358, 359; head-bust ratio of 354; lemotic 
index of 381; length of femoral neck of 361; robusticity of femur of 251; shaft indices of 254, 258, 265; stature 
of 237; torsion angle of 244, Canrpazn, AMERICAN, condylar indices of 412, 413; condylar lengths index of 407, 
410. CAPITAL ANGLE, mean value of in English 115; measurement of 19—22 ; in primogenial and recent man 468 ; 
in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 434, 436; sexual differences 
in 136, 140, 147, 179; influence of side on 131, 182, 176; standard deviation of in English 162, 190; variability 
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of in English 164, 176, 190. CaprrraL RATIO, comparative tables of in primates and man-348, 351, 509; definition 
of 38; mean value of in English 116, 123; in primogenial and recent man 341; in primogenial and recent white 
and negro types 469, 475, 479 ; in protsimio-human 385 ; in protsimio-human and dwarf types 435, 439, 440; racial 
values of 352, 353; reduced indicial deviations from simio-human of apes and man 494, 495; sexual differences 
in 142, 181; influence of side on 134, 177 ; standard deviation of in English 168, 189; variability of in English 165. 
CAPITO-BICONDYLAR INDEX, comparative table of 348; definition of 39; mean value of in English 116, 123; in 
primates and man 348, 385, 509; in primogenial and recent white and negro types 469, 475; in protsimio-human 
385 ; in protsimio-human and dwarf types 435, 439; racial values of 353; reduced indicial deviation from simio- 
human of apes and man 494, 495; sexual differences in 141, 142, 181; influence of side on 134, 177; standard 
deviation of in English 163, 189; variability of in English 165. Caprro-coLLAR LENGTH, comparative table of 361 ; 
correlation of with other characters 193—195, 197, 199, 203, 206—210, 212214, 216, 218, 221, 283, 284, 505, 507 ; 
mean value of in English 115 ; measurement of 20, 197, 198, 360—363, Plates I, I1; effect of paralysis on 109; in 
primates and man 360—362, 509; in primogenial and recent man 468, 479 ; in protsimio-human and dwarf types 
434; racial variabilities in 168; sexual differences in 145—147, 182; influence of side on 130, 131, 175; standard 
deviation of in English 162; variability of in English 164. Caprto-TROCHLEAR LENGTH, mean value of in English 
115; measurement of 20, Plate I; in primogenial and recent man 468; in protsimio-human, ape and recent man 
3438 ; in protsimio-human and dwarf types 434; sexual difference in 145, 147, 182 ; influence of side on 130, 131, 175 ; 
standard deviation of in English 162; variability of in English 164. CariBBHANs, stature of 236. CARLOVINGIANS, 
collar angle of 370. CaRNIVORA VERA, aspalacoid index of 511; pilastric index in 271. CaroLINE IsLANDERS 
FEMORA, bicondylar width and ratio in 390, 393; distal breadth ratio of 234; proximal breadth for 346; proximal 
breadth ratio of 233. CARTHAGINIANS, bust ratios in 365 ; capito-collar length of 361; collar angle of 371 ; femoral 
head of 351, 359 ; head-bust ratio of 354 ; lemotic index of 381; length of neck of 361 ; robusticity of femur of 251; 
shaft indices of 254, 265 ; stature of 237; torsion of 244, Ca’s FEMUR, rotular index of 429. CEBIDAE, aspalacoid 
index of 511; band-radial indices of 396, 397, 399; bicondylar width in 389, 390; bicondylar ratio in 392—394; 
bowing in 317—319, 482 ; bust ratios in 364—366 ; capito-collar length in 361, 362 ; collar angle of 369, 370 ; condylar 
lengths of 403, 404; condylar lengths index of 406—408, 458 ; condylar indices of 412, 413 ; condylar ratios of 416, 
419; condylar obliquity of 421, 422; distal articulation width of 424, 425; distal articulation indices 426—428 ; 
epiphysial development of 315, 316 ; epiphysial ratio of 383, 384; femoral head of 348, 349, 355—357 ; head-bust 
ratio of 353, 354; lemotic index of 378—380; major femoral lengths of 313, 314; midtrochlear angle in 320, 321 ; 
femoral neck of 361, 374—377 ; obliquity of shaft in 319; patellar surface height of 425, 426; place in Haeckel’s 
pedigree of primates 480; pilastric index of 271 (see also Shaft indices) ; pithecoid index of 245—247 ; proximal 
breadth of 346, 347; proximal and distal breadth ratios of 338, 339 ; robusticity of femur in 249, 250; rotular 
ratio and index 429—431; shaft diameter and indices 325—331, 333—337 ; torsion angles of 322—324. Cxsus, 
Plates LXXIII, LXXIV C; aspalacoid index of 511; band-radial indices of 396, 399; bicondylar width and 
ratio of 389, 390, 393; femoral bowing in 317; bust ratios in 364; capito-collar length in 361; collar angle in 
369, 370; condylar lengths and indices 404, 406, 407, 412, 416; condylar obliquity of 421; distal articulation 
width and indices 424428 ; epiphysial development of 315; epiphysial ratio of 383; femoral head of 348, 349, 
357; head-bust ratio of 854; lemotic index of 378; major femoral lengths of 313; midtrochlear angle of 321; 
femoral neck of 361, 375, 376; obliquity of 319; patellar surface height in 425, 426; pithecoid index of 246; 
proximal breadth of 346, 347; proximal and distal breadth ratios of 339; robusticity of femur of 250; rotular 
ratio and index of 429—431 ; shaft diameters and indices of 325, 328, 331, 333, 336; torsional angles of 322, 323. 
CrercoceBus, Plates XC and XCI, references as for Simiadae. CercopirHxEcus, Plates LXXX—LXXXIX, refer- 
ences as for Simiadae. CERVICAL ANGLE, see Collar angle. CHARLES’ FACET, history of study of in man 104—106; 
origin of 112, see Plates XXII, XXIX, XXX. Curupanzuz, Plates XLIII, XLIV, XCVIII A, XCVIII B; 
femoral anomalies in 454; aspalacoid index of 511; band-radial indices for 396, 399 ; bicondylar width and ratio 
389, 390, 392, 393; femoral bowing in 281, 282, 317, 460; bust ratios in 364—366; capito-collar length in 361; 
collar angle of 282, 368—3870 ; condylar lengths of 17, 405 ; condylar indices and ratios of 406, 407, 412, 416, 419; 
condylar obliquity of 421, 423; distal articulation width of 424, 425; distal articulation ratio and index 426—428 ; 
distal breadth ratio 234, 338, 339; epiphysial development in 315, 316; epiphysial ratio of 383; evolutionary 
position of 348, 344, 356, 362, 366, 369, 376, 385, 386, 409, 432, 480, 481, 501—504 ; gracility of femur of 298, 305, 
336, 455 (see also Shaft indices) ; femoral head of 348, 349, 357 ; head-bust ratio of 354, 355 ; interspecial differences 
of from types of man 491, 494, 496, 498; lemotic index of 378; major femoral lengths of 313, 314; midtrochlear 
angle of 320, 321; femoral neck of 361, 375—377 ; obliquity of shaft of 240, 282, 319, 320; patellar surface height 
of 425, 426 ; pithecoid index of 245—247 ; popliteal curvature of 13, 14, 16, 287, 288, 484—486 ; popliteal index 16 
(see also Shaft indices); popliteal pyramidal index of 307; popliteal skewness of 308, 333; proximal breadth of 
346, 347; proximal breadth ratio of 233, 338, 339; reduced indicial deviations from simio-human 489, 490, 492, 
493—500, diagrams 490, 493, 495, 497, 499 ; robusticity of femur of 250; rotular index and ratios 429—431, 449 ; 
shaft indices of 253, 258, 265, 282, 325, 327331, 333, 336; soffit index for 306, 333, 457 ; indices of taper of 309, 
310, 336—338 ; torsional angles of 241, 243, 282, 322, 324. CuinEsE, bicondylar width and ratio of 390, 392— 394 ; 
bust ratios in 365, 366; capito-collar length of 361, 362; collar angle of 370; epiphysial ratio of 383 ; femoral head 
of 351, 356, 358; head-bust ratio of 354, 355 ; lemotic index of 381; length of neck of 361; popliteal skewness of 
308, 309; robusticity of femur of 251; stature of 237, 238; torsion of 244. CHrRopTERA, aspalacoid index of 511; 
pilastric index of 271. Curromyrpag, Plates LXXXII, LXXXIII; aspalacoid index of 511 ; band-radial indices 
of 396, 399 ; bicondylar width and ratio of 390, 393; bowing in 317, 318; bust ratio in 364; capito-collar length 
in 361; collar angle in 370; condylar lengths and indices of 404, 406, 407, 412, 416; condylar obliquity of 421; 
distal articulation measurements and indices 339, 424, 426, 427; epiphysial development in 315 ; epiphysial ratio 
in 383; femoral head of 348, 357; head-bust ratio of 353, 354; lemotic index of 378; major femoral lengths of 313 ; 
midtrochlear angle of 320, 321; femoral neck of 361, 375, 377; obliquity of shaft of 319; patellar surface height 
of 425 ; pithecoid index of 246 ; proximal breadth of 346; proximal breadth ratio of 339 ; robusticity of femur 250 ; 
rotular ratios and index 429, 430; shaft diameters and indices of 325, 328, 331, 333, 336, 337; torsional angles 
of 322. CHRYSOTHRIX SCIUREA, Plates LXXV, LX XVI: see references for Cebidae. CLAVICLE, variability in 185. 
COAXIAL POINT OF FEMUR, Plates I, I]; determination of 20, 214, 215, 360, 363. COEFFICIENT OF VARIATION 161, 
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166; use in determining correlation coefficient 193, 196, 218; for diaphysial length 229; racial differences in 
166—174; racial values of for torsional angle 241 ; sexual differences in 179—184; table of for indices of English 
femora 165; table of for measurements on English femora 164; table of for chief long bones of skeleton 185. 
COLLAR ANGLE, correlation of with other characters 194, 198, 199, 205—207, 216—218, 221, 282, 285, 372, 505, 507 ; 
mean value of in English 115 ; measurement of 20—22, 117, 366—368, Plates X, XXX ; as measured by Lehmann- 
Nitsche 127; as measured by Parsons 125; in primates and man 366-—374, 509; in primogenial and recent man 
341, 468, 474, 476, 477, 479; in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 
434, 436 ; in relation to presence of Poirier’s facet 94, 95 ; sexual difference in 136, 140, 147, 179, 180; influence of 
side on 131, 132, 176, 217; in sound and paralysed limbs 109, 110; standard deviation of in English 162, 190; 
variability of in English 164, 190; comparative variabilities in 170, 171; in young bones 110, 111. CoLoBus, 
Plates LXXVIII, LXXIX; Table of measurements, Atlas Il, references as for Simiadae. CoLUMBIANS 
PREHISTORIC, femoral bowing of 279, 280; stature of 238. COMPARATIVE FEMORALOGICAL STUDY, difficulties of 
114, 119, 122—128. CoNDYLAR INDEX, comparative table of 412; definition of 39; mean value of in English 116; 
in primates and man 411—413, 509; in protsimio-human and dwarf types 435, 441, 442; reduced indicial devia- 
tions from simio-human for apes and man 497, 498 ; sexual difference in 142, 143, 180, 181 ; influence of side on 
134, 177, 178; standard deviation of in English 163, 189; variability of in English 165. CoNDYLAR LENGTHS, 
comparative table of 403—405; correlation of with other characters 194, 195, 206, 208, 209, 210; difterences 
between internal and external 17, 402; mean value of in English 115; measurements of 18, 394, 400, 401; in 
primates and man 400—406, 509 ; in protsimio-human and dwarf types 434; relative size of 458 ; sexual differences 
in 145, 147, 182; influence of side on 1830—132, 175 ; standard deviation of in English 162; variability of in English 
164, CoNDYLAR LENGTHS INDEX, comparative table of 406, 407; correlation of with pilastric index 195, 206, 207 ; 
definition of 39, 406; mean value of in English 116; in primates and man 406—411, 509 ; in protsimio-human 
and dwarf types 435, 441 ; reduced indicial deviation from simio-human in apes and man 497, 498 ; sexual differences 
in 142, 143, 181; influence of side on 134, 177; standard deviation of in English 163; for Trinil femur 17, 406; 
variability of in English 165, CoNDYLAR OBLIQUITY INDEX, comparative table of 421; definition of 420, 422; in 
primates and man 421—423, CoNnDYLAR RATIOS, comparative table of 416, 417 ; definitions of 414; interchanging 
factors for 415; in primates and man 416—420, 509. CoNDYLAR TROCHANTERIC INDEX, see also Condylar ratios ; ; 
definition of 38; mean value of in English 116; in protsimio-human and dwarf types 435, 441; reduced indicial 
deviation from simio-human in apes and man 497, 498 ; sexual difference in 142, 180, 181 ; influence of side on 134, 
135, 177 ; standard deviation of in English 163, 188; variability of in English 165. ConpyLEs, axis of 25, 26, 27, 29 ; 
band-radii of external 18, 19; contour of 26; correlation of length of with sex appreciation 148, 149, 157; corre- 
lation of length of with other characters 152, 153, 159, 160, 193—195, 206, 208—210, 212, 220, 221; mean values 
of lengths of in English 115; measurement of lengths of 18, Plate 111; sexual ditference in 145—148, 182 ; influence 
of side on 131, 132, 175; standard deviation of lengths of in English 162; variability of in English 164. Cone@oLEsn, 
bust ratios in 365 ; capito-collar length of 361; size of femoral head of 351; lemotic index of 381 ; length of femoral 
neck of 361. CoRRELATION, of presence of anomalies of femur in same bone 68, 75, 76, 81, 82, 83, 89, 100, 101 ; of 
presence of anomalies of femur in paired bones 77, 78; of presence of anomalies of femur with indices of femur 
79, 96—99, 102, 104; of bowing of femur with other characters 283—286; of characters in the English femur, its 
comparison with that of other races and other bones and the influence of side and sex 192—224, 283—286, 505—508 ; 
of collar angle with other characters 372, 373, 505, 507; comparison of two methods of determining 193, 196; 
comparison of femoral with those of other bones 202—204; distribution of in parts of femur 211—224 ; of lengths 
of femur with other characters 5, 266, 267, 505, 507 ; interracial 264—268, 282 ; interspecial 372, 373; method of 
determining for Antony and Rivet’s data 507 ; of popliteal curvature with other characters 289—296 ; racial com- 
parisons in 196—202, 505—508; of difterent sexings of femora 57, 59, 60; of appreciation of sex with various 
characters 148—151; of chief sexually differentiated femoral characters 152, 153; influence of sex on 204—211, 
217; of shaft indices with other characters 79, 102, 104, 260—268, 300, 303, 505, 507; influence of side on 
202—204; spurious 300, 302; tables, concerning sexual characters 156—160. CRISTA TROCHANTERICA 66, 69. 
CROMAGNON FEMORA, Plates LV—LVII; anomalies in 106, 108, 453, 454; aspalacoid index for 511; bicondylar 
width and ratio in 389, 392; bowing in 317, 318, 459—461, 467; bust ratios in 365, 366; capito-collar length of 
361, 362; character of 467—470, 474, 475; collar angle of 368, 369; comparative table of measurements and 
indices of 341; compared with other types 467—470, 473—475, 479; distal articulation index of 427, 428; 
distal articulation ratio of 426; distal articulation width of 424, 425; epiphysial ratio of 383, 384; evolutionary 
position of 340, 341, 463, 464, 470, 477—479, 502; gracility in 455 (see also Shaft indices of); head of 348, 349, 
351, 352, 355, 356, 358, 360; head-bust ratio of 353—355; lemotic index of 378, 380, 381; major lengths of 
313, 314; midtrochlear angle of 321; neck of 361; obliquity of 319, 320; patellar surface height in 425, 426; 
pilaster in.459, 461, 463, 467 (see also Shaft indices of); pithecoid index of 246; popliteal curvature in 484, 
485 ; popliteal skewness of 308, 333; proximal breadth of 346; proximal and distal breadth ratios of 338, 339 ; 
robusticity of 249, 250; rotular indices of 428—4380; shaft indices of 258, 258, 265, 298, 305, 325, 327—331, 333, 
335, 336; soffit index of 306, 334, 457, 458; stature from 236; indices of taper of 8309—811, 336—338 ; torsional 
angles of 243, 467, 468, 474. CRURAL TROUGH, in achondroplasic femur 443; association of in paired bones 78 ; 
association of with other anomalies 81, 82, 83; history of study of in man and animals 80—83; in primogenial 
man 454; in protsimio-human 342; sexual percentages of in Naqada femora 81; Plates XXXVII, XLI. 
CynocepHALus, Plates. LXX XVIII, LXXXIX; aspalacoid index of 511; band-radial indices of 396, 397, 399; 
bicondylar.width and ratio of 390, 393; bowing in 317, 318; bust ratios of 364; capito-collar length in 361; 
collar angle of 370; condylar lengths and indices of 404, 406, 407, 412, 416; condylar.obliquity of 421; distal 
articulation widths and indices 424, 426, 427; epiphysial development of 315, 316; epiphysial ratio of 383; 
femoral head of 348, 357; head-bust ratio of 354; lemotic index of 378; major lengths of 313; midtrochlear angle 
of 320, 321; femoral neck of 361, 375—377; obliquity of shaft of 319; patellar surtace height in 425; pithecoid 
index of 246; proximal breadth of 346; proximal and distal breadth ratios of 339; robusticity of femur of 250; 
rotular indices of 429—431 ; shaft diameters and indices of 325, 327, 328, 331, 333, 336; torsional angles of 322. 


Dasyprocta, third trochanter in Plate XX VII; rotular index of 429, Dasypus smxornorus, aspalacoid index of 


511; third trochanter in Plate XXVII; rotular index of 429. Denpr, collar angle of 368. DrcGENERATES, 
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asymmetry in 128; prevalence of third trochanter in femur of 72, 73, 76. DIAGRAMS, showing frequency 
distribution for diameter of head, trochanteric oblique length, popliteal length and bicondylar width for male 
and female femora 45, 50, 52, 53; showing comparisons of cranial and femoral correlations 201 ; showing com- 
parison of male and female correlations 204; of pilastric cross sections 255; of popliteal section in apes, primo- 
genial and recent man 485, 486; showing racial correlation of shaft indices 265; of reduced indicial deviations 
from protsimio-human of apes and man 490, 493, 495, 497, 499. DIAPHYSIAL CHORD, in measurement of bowing 36 ; 
mean value of for English 115; correlation of with diaphysial subtense 195, 206, 207, 221; in primogenial and 
recent man 468 ; in protsimio-human and dwarf types 434; sexual difference in 145—147, 182; influence of side 
on 130, 131, 175; standard deviation of m English 162; variability of in English 164. DiapHystaL CHORD 
SEGMENT, in measurement of bowing 36; mean value of in English 115; in primogenial and recent man 468; in 
protsimio-human and dwarf types 4384. DIAPHYSIAL LENGTH, comparative values of 313; mean values of 228; 
measurement of 228, 229; in primates 312—314; in protsimio-human, ape and recent man 343; in protsimio- 
human and dwarf types 434; use of 228, 229 ; variability of 229. D1IaAPHYSIAL ROTULAR RATIO, comparative table 
of 429; definition of 449; in fossil lemuroids 509; in primogenial and recent man 341, 428, 429, 448, 449; in 
protsimio-human and dwarf types 435, 441, 442; reduced indicial deviations from protsimio-human for apes and 
man 497, 498. DIAPHYSIAL SUBTENSE, in measurement of bowing 36; correlation of with diaphysial chord 195, 
206, 207, 221; in fossil lemuroids 509; mean value of in English 115; in primogenial and recent man 468 ; in 
protsimio-human and dwarf types 484; sexual difference in 145, 147, 182; influence of side on 131, 132, 175; 
standard deviation of in English 162; variability of in English 164. DraPpHysio-EPIPHYSIAL INDEX, in man and 
primates 314—317. DISTAL ARTICULATION INDEX, comparative table of 427 ; definition of 427, 448 ; in primogenial 
and recent man 341, 427, 428, 448, 469 ; in protsimio-human and dwarf types 435, 441, 442 ; reduced indicial devia- 
tions from protsimio-human for apes and man 497, 498. DisTAL ARTICULATION RATIO, comparative table of 426; 
definition of 448 ; in primates and man 426, 427, 509; in primogenial and recent man 469; in protsimio-human 
and dwarf types 435; reduced indicial deviations from protsimio-human for apes and man 497, 498. DisTaL 
ARTICULATION WIDTH, comparative table of 424; correlation of with other characters 505; measurement of 448 ; 
in primates and man 424, 425, 509; in primogenial and recent man 468, 474; in protsimio-human and dwarf 
types 434. DisTAL BREADTH RATIO, comparative values of 234, 339; definition of 231, 232; for primate femur 
338, 339, 509; in primogenial and recent man 469, 475, 479 ; in protsimio-human ape and recent man 343; in 
protsimio-human and dwarf types 435, 437; reduced indicial deviations from protsimio-human for apes and man 
489. DoLMENS FOLK, collar angle for 370; index of neck for 375; robusticity of femora of 251; stature of 237. 
DRYOPITHECUS RHENANUS= Pliohylobates Eppelsheimensis, Plate LX VI; aspalacoid index of 511; band-radial 
indices of 396, 397, 399; bicondylar width and ratio of 389, 390, 392, 393; femoral bowing in 317, 482; bust 
ratios of 364, 365; capito-collar length of 361, 362; characters of 410; collar angle in 369, 370; condylar lengths 
of 403, 404; condylar lengths index of 406, 408—410, 458; condylar indices and ratios of 412, 413, 416, 419; 
condylar obliquity of 421, 422, 423; distal articulation width and indices 424, 425, 426—428; epiphysial develop- 
ment in 315, 316; epiphysial ratio of 383, 384; evolutionary position of 340, 480, 481; gracility in 335, 336 (see 
also Shaft indices) ; femoral head of 348, 349, 355—357, 360 ; head-bust ratio 354, 355; interspecial differences of 
from types of man 491, 494, 496, 498; lemotic index of 378, 379; major lengths of 313, 314; midtrochlear angle 
of 320, 321; femoral neck of 361, 8374—377; obliquity of shaft of 319, 320; patellar surface height of 425, 426; 
pithecoid index of 246; popliteal curvature in 484, 486; popliteal skewness in 308, 332, 333; proximal breadth 
of 346, 347; proximal and distal breadth ratios of 338, 339; reduced indicial deviations from protsimio-human 
489, 490, 492—500; robusticity of femur in 249, 250; rotular indices of 428—430, 449; shaft diameters and 
indices of 16, 253, 325—333 ; soffit index of 333, 334 ; indices of taper of 310, 336, 337 ; torsional angles of 322—324. 
Dwarrs, Plates XIII, XIV ; femoral angles of 436; and ancestry of man 443, 444; anomalies in achondroplasic 
443; indices of bust of 439—441; comparative table of characters for different types of 434, 435; indices of 
distal epiphysis of 441—443 ; femur of 433—443 ; general indices of 436, 437 ; obliquity of shaft of 240 ; robusticity 
of femur of 251; indices of shaft of 437—439 ; stature of 238 ; torsional angle of 244. 


EpeEntata, aspalacoid index for 511; pilastric index in 271. Eeyprians, femoral anomalies in 75, 78, 81—84, 88, 89, 
93, 100, 101, 106; fossa hypotrochanterica in Plate LXII ; bust ratios in 365 ; capito-collar length of 361 ; collar angle 
of 371; correlations of -197—199; femoral head of 357, 358, 359; head-bust ratio of 354; lemiotic index of 380, 
381 ; femoral neck of 361 ; pilastric index of 270; robusticity of 248, 250; stature of 237 ; torsional angles of 243; 
variability of 167—169, 173. ELLIpriciry or HEAD, comparative tables of 357—359 ; definition of 37; mean value 
of in English 116; in primates and man 356—360, 509; in primogenial and recent white and negro types 469; 
in protsimio-human 385; in protsimio-human and dwarf types 435, 439, 440; reduced indicial deviation from 
protsimio-human for apes and man 494, 495; sexual differences in 142, 143, 181; influence of side on 134, 177, 
178; standard deviation of in English 163, 189; variability of in English 165, EnLipricrry oF NECK, comparative 
table of 375 ; correlation of with other characters 95—98, 194, 195, 203, 206, 209, 221, 285, 372, 373, 507 ; definition 
of 28, 37; mean value of in English 116; in primates and man 374—376, 509; in protsimio-human, ape and man 
385; in protsimio-human and dwarf types 435, 439, 440; reduced indicial deviation from protsimio-human for 
ape aud man 494, 495 ; sexual difference in 142, 144, 181 ; influence of side on 134, 135, 177, 178; standard deviation 
of in English 163, 189; variability of in English 165. ELLIpro-PILASTRIc INDEX, definition of 256, 257. EN@LIsH 
FEMORA, anatomical axis of 230 ; anomalies in 75, 79, 81, 82, 84, 88, 93102, 106, 107, 108; asymmetry in 129—135 ; 
band-radial indices in 396, 397, 399 ; bicondylar width and ratio in 389, 390, 392, 393; bowing in 280, 317, 460; 
bust ratios in 364, 365 ; capito-collar length in 361, 362; collar angle in 369, 370; comparison of with other races 
and influence of side and sex 114—160; comparison of with other British series 122—127; compared with 
Cromagnon, Grimaldi and recent Negro types 467—471, 474, 475, 477, 478; compared with Neanderthal man and 
Galley Hill man 477, 478, 479; condylar lengths and indices of 403, 405—408, 412, 413; correlation of characters 
in, its comparison with that of other races and other bones and influence of side and sex 192—224, 263 ; distal 
articulation width and indices 424, 426, 427; epiphysial development in 315; epiphysial ratio of 383, 384; 
gracility in 298, 305, 336, 455 ; head in 348, 352, 355, 356, 358, 359 ; head-bust ratio in 354; interspecial differences 
of types of man and ape from 491, 494, 496, 498 ; lemotic index of 378, 379; major lengths of 228, 313 ; mean value 
of measurements on tabled 115; mean value of indices tabled 116 ; midtrochlear angle of 321; neck of 361, 374 
375, 377; obliquity of 240, 319; patellar surface height in 425, 426; pathological condition of 2; pilaster in 460 


528 A STUDY OF THE LONG BONES OF THE ENGLISH SKELETON 


(see also Shaft indices) ; pithecoid index of 246 ; popliteal pyramidal index of 307 ; popliteal skewness of 308, 333 ; 
proximal breadth of 346; proximal and distal breadth ratios of 339; reduced indicial deviations from protsimio- 
human 489, 490, 492—500; robusticity of 251; rotular indices of 429, 430; sexual differences in 135—160; 
shaft indices in 254, 259, 263, 265, 325, 328, 331, 333, 336; soffit index of 306, 333, 457; source of 1, 2; standard 
deviations of 162, 163; stature from 6, 236, 237; indices of taper of 309, 310, 336; torsional angles of 244, 
322, 324; variability of, its comparison with that of other races and other bones and influence of side and sex 
161—191. EpipHYsIAL DEVELOPMENT in man and primates 314—317. EpIPHYSIAL RATIO, comparative table of 
383; definition of 37; mean value of in English 116; in primates and man 382 —385, 509; in primogenial and 
recent man 341, 469, 475, 479; in protsimio-human 385; in protsimio-human and dwarf types 435, 4389, 441 ; 
reduced indicial deviations from protsimio-human of apes and man 494, 495; sexual difference in 142, 180, 181; 
influence of side on 134, 177, 178; standard deviation of in English 163, 189; variability of in English 165. 
EPPELSHEIM FEMUR, see Dryopithecus rhenanus. Eskimo FEMORA, bicondylar width and ratio of 390, 391—394 ; 
_ bust ratios in 365; capito-collar length of 361, 362; collar angle of 371; distal breadth ratio of 234; epiphysial 
ratio of 383; femoral head of 351, 352, 356, 358, 360; head-bust ratio of 354; lemotic index of 381; femoral 
neck of 361; popliteal pyramidal index of 307; popliteal skewness of 308; robusticity of 248, 251; shaft 
indices of 254, 265, 298, 305; soffit index of 306; stature of 238; indices of taper of 310, 311; femoral torsion 
of 243. EsTHONIANS, stature of 237. ETRUSCANS, ANCIENT, femoral head of 359; robusticity of femur of 251; 
shaft indices of 254, EUROPEAN FEMORA, anomalies in 70—72, 106; aspalacoid index of 511; difference in 
condylar lengths of 17, EUROPHAN FOSSIL LEMUROID: see Adapis parisiensis. , 


FABELLAE: see Sesamoids. FAcET oF NECK, see Poirier’s Facet. FELIDAE, AMERICAN, condylar indices of 412, 413; 


condylar lengths index in 407, 410. FELLAHs, stature of 236. FrBuxa, variability in 185. Fins, stature of 236. 
ForraL FEMORA, Plate LIX; bowing in 278, 306; gracility in 303—305; lemotic index in 381; pilastric index in 
270; popliteal diameters in 12; slenderness in 304. FormuLAtE, for correlation of indices 299 ; for interchange of 
condylar ratios 415; for partial correlation coefficients 300—302; for passing from oblique to maximum length 
226; for reconstruction of stature 5, 235. Fossa ANGULOLATERALIS, and ancestry of man 483, 484; in gorilla and 
chimpanzee, Plates XLII, XLIV, LXII; relationship of to fossa hypotrochanterica 483, 484, Plate LXII. Fossa 
HYPOTROCHANTERICA, and ancestry of man 483, 484; association of with other anomalies 67, 75, 81, 100, 107, 483, 
484; association of with platymery 79; history of study of in man and animals 65—80; in primogenial man 453 ; 
in protsimio-human 342; sexual character of 70, 74, 75; sexual percentages of in Naqada femora 82, 83 ; influence 
of side on 74, 76, 77, 78, see Plates XXIX, XXXV, XXXVI, LVII. Fossa OF POSTHRIOR FACH IN APES, see 
Remarks to Tables of Measurements, Atlas II, Plates LX XVII, XCI, etc. FossnrrE EXTERNAL OF ANTERIOR FACE, 
see Plates XXXIV, XL; description of 106. FosstL LEMUROIDS, Plates C A—B. FourTH TROCHANTER 69, 
Plate XX VII; in wild goose, Plate XLI; ?in Barbary Ape and in Palaeomastodon, Plate LX VIII. Fovna, of 
femoral head in apes and man 482, 483; lipped in Australians, Plate XCVII. Franks, bust ratio in 365 ; capito- 
collar length in 361; collar angle of 371; femoral head of 351, 358, 359; head-bust ratio of 354 ; lemotic index of 
381; robusticity of femur of 251; shaft indices of 254, 265; stature of 237; torsional angles of 244. FrRaNcH 
FEMORA, MEDIAEVAL, bust ratio of 365; capito-collar length of 361; collar angle of 371; head of 351, 358, 359; 
head-bust ratio of 354; lemotic index of 381 ; length of neck of 361; popliteal measurements on 16; shaft indices | 
of 254, 265 ; stature from 236, 237; torsion angle of 244. FRENCH FEMORA, MODERN, anomalies and their associa- 
tions in 76, 80, 106, 108; bust ratios in 364, 365; capito-collar length of 361; collar angle in 109, 367, 370, 371; 
compared with English 127; head of 348, 351, 358; head-bust ratio of 354; lemotic index of 381; neck of 361, 
3753 robusticity of 247, 251; shaft indices of 254, 265; torsion of 244; variability in lengths of 166, 167. 
FRENCH LONG BONES, stature from 237; variability of 185. “Frrnan” Racms, characters of 391, 476, 477. 
FRONTAL PILASTER in Man, Lion, Kangaroo and Lemuroids, Plates LXV, LXXI. Fuuerans, anomalies in 
femora of 71, 72, 104; aspalacoid index of 511; bicondylar width and ratio of 390—393; capito-collar length 
of 361, 362; collar angle of 368, 370; condylar lengths and ratios of 405, 417; distal breadth ratio of 234; 
epiphysial ratio of 383; femoral head of 348, 351—353, 356, 358; head-bust ratio of 354, 355; lemotic index 
of 381; major femoral lengths of 313; femoral neck of 361, 375, 376; obliquity of 240; pithecoid index of 
246; platymeric index of 104, 477 (see also Shaft indices); proximal breadth of 346; proximal breadth ratio 
of 233; robusticity of 248, 251; shaft indices of 254, 258, 265, 477; stature of 238; torsion angle of 248. 
FUNDAMENTAL TRIANGLE OF FEMUR, determination and measurement of 19—22. ‘ 


GALAGINAE, Plates LXIX—LXXIIJ; aspalacoid index of 511; band-radial indices of 396, 399; bicondylar width and 


ratio 390, 393; bowing of femur in 317, 318; bust ratios in 364; capito-collar length in 361; collar angle in 369, 
370; condylar lengths and indices 404, 406, 407, 412, 416; condylar obliquity of 421—423; distal articulation 
width and indices 424, 426, 427; epiphysial development in 315, 316; epiphysial ratio of 383; femoral head of 
348, 357; head-bust ratio 354; lemotic index of 378; major femoral lengths of 318, 314; midtrochlear angle of 
321; femoral neck in 361, 375, 377; obliquity of shaft of 319; patellar surface height in 425; pithecoid index of 
246 ; proximal breadth of 346 ; proximal and distal breadth ratio of 339 ; robusticity of femur in 250; rotular ratios 
of 429—431, 448, 449; shaft diameters and indices of 325, 327, 328, 330, 331, 333, 336, 337; torsional angles of 
322, GALLEY Hin remour, Plates LX, LXI; age of 456; anomalies in 453, 454, 456; bicondylar width and ratio 
in 889—393, 479; bowing of 317, 461; bust ratios of 365, 366, 479 ; capito-collar length of 361, 479; characters 
of 478, 479 ; collar angle of 368—370, 479 ; compared with Neanderthal, Cromagnon and recent man types 478, 479 ; 
condylar lengths and indices of 405, 417; condylar obliquity of 421, 423; distal breadth ratio of 234, 479; 
epiphysial ratio of 383, 384, 479; evolutionary position of 341, 342, 478, 479; gracility of 298, 305, 336, 455, 456; 
head of 348, 352, 355, 356, 358, 479; head-bust ratid of 353—355, 479 ; lemotic index of 378, 380; major lengths 
of 318, 479; midtrochlear angle of 321; neck of 361, 375—377, 479; Newton on 451; obliquity of 240, 319, 320, 
479; pilaster of 461, 478; pithecoid index of 246; popliteal curvature in 484, 486; popliteal pyramidal index 
of 307 ; popliteal skewness of 308, 333; proximal breadth of 346, 479; proximal and distal breadth ratios of 
233, 339, 479; robusticity of 249, 250, 479; shaft diameters and indices of 325, 328, 329, 331, 333, 336; soffit 
index of 306, 333, 457, 458; indices of taper of 310, 311, 336; torsional angles of 322, 479. GAULS, ANCIENT, 
bust ratios in 365; capito-collar length 361; collar angle of 371; femoral head of 351, 358, 359; head-bust 
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ratio of 354; lemotic index of 381; length of femoral neck 361; robusticity of 251; shaft indices of 254, 265 ; 
stature of 236; torsion angle of 244. GERMAN FEMORA, anomalies in 88; bust ratios in 365; capito-collar length 
of 361; collar angle of 367, 371; condylar ratios of 417; head of 351, 358; head-bust ratio of 354; lemotic 
index of 381 ; length of neck of 361 ; robusticity of 247, 251 ; shaft indices of 254, 259; stature of 236 ; torsional angle 
of 244. Grants, stature of 236. GIBBON FEMORA, comparison with Dryopithecus, Plate LX VI; and ancestry of man 
340, 343, 344, 356, 366, 369, 385, 386, 428, 432, 479504; aspalacoid index of 511; band-radial indices of 396, 397, 399; 
bicondylar width and ratio 389, 390, 392, 393 ; bowing in 282, 317, 318, 460, 461, 482 ; bust ratios in 364—366 ; capito- 
collar length in 361, 362 ; collar angle of 282, 368—370 ; condylar lengths and indices of 403, 405—408, 412, 413, 416, 
419 ; condylar obliquity of 421, 422 ; distal articulation width and indices 424— 428 ; distal breadth ratios of 234, 338, 
339 ; epiphysial development in 315, 316 ; epiphysial ratio of 383, 384; gracility in 298, 305, 335, 336, 455 (see also 
Shaft indices of); head of 348, 349, 355—357; head-bust ratio of 353—355; interspecial differences from types of 
man 491, 494, 496, 498; lemotic index of 378—380; major lengths of 313, 314; midtrochlear angle of 320, 321; 
neck of 361, 374—377 ; obliquity of 240, 282, 319, 320; patellar surface height of 425 ; pilaster of 461, 482; pithe- 
coid index of 245—247; popliteal curvature of 484, 485; popliteal pyramidal index of 307; popliteal skewness 
of 308, 333; proximal breadth of 346, 347; proximal breadth ratios of 233, 338, 339; reduced indicial deviations 
from simio-human 489, 490, 492500; robusticity of 249, 250; rotular indices of 428—430, 449; shaft indices of 253, 
258, 259, 265, 282, 325—328, 330—336; soffit index of 306, 333, 334, 457; indices of taper of 309, 310, 336, 337 ; 
torsional angles of 322—324, see Plate XLV. GrinBert ISLANDERS’ FEMORA, condylar lengths of 17, 405; condylar 
lengths index in 407 ; distal breadth ratio of 234; proximal breadth ratio of 233. GrrtH, of head of femur 36; 
of femur 36. GonroMETER, 30, 31. Goosk FEMUR, fourth trochanter in, Plate XLI. Gorinna, anomalies in 454; 
aspalacoid index of 511; band-radial indices of 396, 397, 399; bicondylar width and ratio in 390, 391, 393; bust 
ratios in 364, 365 ; capito-collar length in 361 ; collar angle of 282, 368—370 ; condylar lengths of 17, 405 ; condylar 
indices and ratios of 406, 407, 412, 416; condylar obliquity of 421, 423; distal articulation width and indices 
424, 426, 427; distal breadth ratio of 234, 339; epiphysial development in 315, 316; epiphysial ratio of 383 ; 
evolutionary position of 480, 481; femoral bowing in 281, 282, 317, 460; fossa angulolateralis of 483; gracility of 298, 
305, 335, 336, 455 ; femoral head of 348, 349, 357; head-bust ratio of 354; interspecial differences of from types of 
man 491, 494, 496, 498; lemotic index of 378; major lengths of 313; midtrochlear angle of 320, 321; femoral 
neck of 361, 375, 377; obliquity of shaft of 240, 282, 319, 320; patellar surface height of 425; pithecoid index of 
245, 246 ; popliteal curvature of 13, 14, 16, 287, 288, 332, 484486; popliteal pyramidal index of 307 ; popliteal 
skewness of 308, 332, 333; proximal breadth of 346; proximal breadth ratio of 233, 338, 339 ; reduced indicial 
deviations from simio-human of 489, 490, 492—500; robusticity of 249, 250; rotular indices of 429, 430; shaft 
indices of 252, 253, 256, 258, 259, 265, 325, 327, 328, 331, 333, 335, 336; soffit index of 306, 333, 457; indices of 
taper of 309, 310, 336—338 ; torsion angles of 241, 243, 282, 322, 324, see also Plates XLII, XLIX—LVII. Infant, 
Plate XCIX. GRIMALDI FEMORA, anomalies in 454; aspalacoid index of 511; bicondylar width and ratio in 389, 
390, 392, 3938, 468, 474, 475 ; bowing in 317, 469; bust ratios in 475 ; capito-bicondylar ratio of 475 ; capital ratio of 
475 ; characters of 471—475 ; collar angle of 369 ; compared with Cromagnon and recent white and negro types 468, 
469, 471—475 ; distal articulation width and indices of 424—427, 468, 475; epiphysial ratio of 383, 384, 475 ; evolu- 
tionary position of 475 ; gracility of 455, 456, 474; femoral head of 348, 351, 352, 358, 359, 469, 474, 475 ; lemotic 
index of 378, 469, 475; major lengths of 313, 468 ; midtrochlear angle of 321 ; obliquity of shaft of 319, 320, 468 ; 
patellar surface height of 425; pithecoid index of 246; popliteal index of 474 (see also Shaft indices) ; proximal breadth 
of 346, 468 ; proximal and distal breadth ratios of 339, 469 ; robusticity of 249, 250, 469 ; rotular indices of 429, 430; 
shaft indices of 253, 325, 327, 328, 331, 333, 336, 469; soffit index in 457, 474.. GRowtH, in relative proportions, 
Plate LVIII. GrupeEr’s PROCESS, in man and lion, Plate LX VIII. Guancuexs, anomalies in femur of 72, 76, 80, 
108; bicondylar width and ratio of 390, 393, 394; bust ratio in 365; capito-collar length of 361; collar angle in 
368, 371; and Cromagnon femora 477; epiphysial ratio of 383; femoral head of 351, 352, 358, 359; head-bust 
ratio of 354; lemotic index of 380, 381; major lengths of 313, 314; femoral neck of 361, 375 ; popliteal skewness 
of 308 ; robusticity of 251; shaft indices of 254, 258, 265; stature of 237 ; torsion of 243. 


Hanp, variability in bones of 188. HaPALEMUR GRISEUS, Plates LXXI, LXXIT. Haparinas, aspalacoid index of 511; 
band-radial indices of 396, 399; bicondylar width and ratio of 390, 393 ; femoral bowing of 317 ; bust ratios in 364; 
capito-collar length in 361; collar angle of 370; condylar lengths and indices of 404, 406, 407, 412, 416; condylar 
obliquity of 421, 422; distal articulation width and indices of 424, 426, 427; epiphysial development in 315, 316; 
epiphysial ratio of 383; femoral head of 348, 357; head-bust ratio of 354; lemotic index of 378; major lengths 
in 313, 314; midtrochlear angle of 321 ; femoral neck in 361, 375, 377; obliquity of shaft of 319; patellar surface 
height in 425; pithecoid index of 246; proximal breadth of 346; proximal and distal breadth ratios of 339; robus- 
ticity of 250; rotular indices of 429, 430; shaft diameters and indices of 325, 328, 331, 333, 336; torsional angles 
of 322, 323. Hmap or rmmour, angle of with femoral neck 36; centre of 19, 20; comparative tables of diameters 
and indices of 348, 351, 354, 357— 359 ; diameters of correlated with appreciation of sex 148, 149, 156 ; correla- 
tion of diameters of with other characters 152, 153, 158, 160, 1983—195, 203, 206—214, 220, 221, 505 ; ellipticity 
of 37 (see Ellipticity of head); girth of 36; mean diameters of in English 115; measurement of diameters of 7, 
446, Plates I, II ; modified by fracture of acetabula 112; in primates and man 347—360, 509 ; in primogenial 
and recent man 468, 474, 476, 479 ; in protsimio-human 342 ; in protsimio-human and dwarf types 434 ; robus- 
ticity of 39 (see Robusticity of head); sexual differences in 41—56, 145—148, 182 ; influence of side on 130—132, 
175; in sound and paralysed limbs 110; standard deviation of diameters of in English 162; variability in 
diameters of in English and other races 164, 168. Hap-BusT RATIO, comparative table of 354; definition of 37 ; 
(first capito-collar index) mean value of in English 116; in primates and man 353—355, 509; in primogenial 
and recent white and negro types 469, 479 ; in protsimio-human 385 ; in protsimio-human and dwarf types 435, 
439, 440; reduced indicial deviations from simio-human of apes and man 494, 495; sexual difference in 142, 
181; influence of side on 134, 177; standard deviation of in English 163, 189; variability of in English 165. 
HemMIPLecta, torsion in case of, Plates XCV A, XCV B. HusPERORNIS REGALIS, fourth trochanter in, Plate XX VII. 
Hinpoo Frrmora, bust ratios in 365; capito-collar length of 361 ; collar angle of 371; distal breadth ratio of 234; 
epiphysial ratio of 383; head of 348, 351, 352, 359 ; head-bust ratio of 354; lemotic index of 381; length of neck of 
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361; proximal breadth ratio of 233 ; robusticity of 250; shaft indices of 253, 265 ; stature from 238 ; torsion of 244. 
Homo AURIGNACENSIS (HaUvsERI), bicondylar width and ratio of 390, 392, 393 ; femoral bowing of 317 ; bust ratio of 
365 ; capito-collar length of 361; collar angle of 368, 370; comparative table of measurements and indices of 341 ; 
distal articulation width and indices of 424, 426, 427; distal breadth ratio of 339; epiphysial ratio of 383, 384; 
evolutionary position of 341, 342 ; gracility of 298, 305, 336, 455 ; femoral head of 348, 358 ; head-bust ratio of 354; 
lemotic index of 378, 380 ; major lengths of 313 ; midtrochlear angle of 321 ; femoral neck of 361, 375, 377 ; obliquity 
of shaft of 240, 319; patellar surface height of 425; pithecoid index of 246; proximal breadth of 346; proximal 
breadth ratio of 339; robusticity of 249, 250; rotular indices of 428—430; shaft indices of 325, 328, 331, 333; 
softit index of 306, 333, 457, 458; index of proximal taper of 310, 336. Homo MousTERIENSIS (HAUSERI), Plate 
XLVII; anomalies in 453, 454; aspalacoid index of 511; bicondylar width and ratio of 390, 393 ; femoral bowing 
in 460; bust ratios of 365; capito-collar length of 361; collar angle of 370; condylar lengths and indices of 
405, 407, 417; condylar obliquity of 421; convexity of popliteal surface of 15, 484, 486; distal breadth ratio of 
234; epiphysial ratio of 383; gracility of 455; femoral head of 348, 358; head-bust ratio of 354; Klaatsch on 
452; lemotic index of 378; femoral neck of 361, 375, 377; obliquity of shaft of 240: popliteal measurements on 
16; popliteal pyramidal index of 307; popliteal skewness of 308; proximal breadth ratio of 233; shaft indices of 
258, 298, 305; soffit index of 306, 457; femoral torsion of 243; size compared with orang and recent man, Plates 
LXIII, LXIV. Horrenrors, stature of 238. Hummrus, variability in 185. Hyena striata, condylar indices of 
407, 412. Hyracorpma, pilastric index in 271. 


INDEX OF DISTAL TAPER, comparative values of 309, 310; definition of 309 ; in primates and man 335—337, 509 ; in 


primogenial and recent white and negro types 469; in protsimio-human, ape and recent man 343; in protsimio- 
human and dwarf types 435, 438; reduced indicial deviations from simio-human in apes and man 492, 493. 
INDEX OF GRACILITY (LOWER), comparative values of 298; correlation of with other characters 194, 195, 203, 
205—207, 219, 222, 291, 292, 300, 301, 303; definition of 38; discussion of 297—305 ; influence of growth on 
303 ; mean value of in English 116, 123 ; in primates and man 334—336, 509 ; in primogenial and recent man 
455, 456, 469 ; in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 435, 438, 
439 ; reduced indicial deviations from simio-human in apes and man 492, 493 ; sexual difference in 141, 142, 
181; influence of side on 134, 135, 177, 178; standard deviation of in English 163, 189; variability of in 
English 165. Iyppx OF GRACILITY (UPPER), comparative values of 305; definition of 38; mean value of in 
English 116, 123 ; in primates and man 334—336, 509; in primogenial and recent man 341, 469, 474 ; in protsimio- 
human, ape and recent man 343; in protsimio-human and dwarf types 435, 437, 488 ; reduced indicial deviations 
from simio-human for apes and man 492, 493; on sexual difterence in 141, 142, 181 ; influence of side on 134, 
135, 177; standard deviation of in English 163, 189; variability of in English 165. INDEX OF MEANS, its agree- 
ment with mean index 120, 121. INDEX OF POPLITEAL SKEWNESS, comparative values of 307—309 ; correlation 
of with convexity of popliteal area 195, 207, 222, 289291, 297; definition of 38; mean value of in English 116, 
124; in primates and man 332—334, 509; in protsimio-human, ape and recent man 343 ; in protsimio-buman 
and dwarf types 435, 437, 438 ; reduced indicial deviations from simio-human in apes and man 492, 493; sexual 
difference in 141, 142, 181; influence of side on 134, 177; standard deviation of in English 163, 189; variability 
of in English 165. INDEX OF PROXIMAL TAPER, comparative values of 309, 310; definition of 309 ; in primates and 
man 336—338, 509 ; in primogenial and recent man 469, 474; in protsimio-human, ape and recent man 343; in 
protsimio-human and dwarf types 435, 438 ; reduced indicial deviations from simio-human in apes and man 
492, 493. INDEX OF SAGITTAL SLENDERNESS, definition of 38 ; mean value of in English 116; in primates and 
man 328, 330, 509; in primogenial and recent man 469 ; in protsimio-human, ape and recent man 343 ; in prot- . 
simio-human and dwarf types 435, 437, 438; as racial characters 141; reduced indicial deviations from simio- 
human in apes and man 492, 493; sexual difference in 142, 181; influence of side on 133—135, 177, 178 ; 
standard deviation of in English 163, 189; variability of in English 165. INDEX OF TRANSVERSE SLENDERNESS, 
definition of 38; influence of growth on 304; mean value of in English 116; in primates and man 328, 330, 
509 ; in primogenial and recent man 341, 469; in protsimio-human, ape and recent man 343 ; in protsimio- 
human and dwarf types 435, 438, 439; as racial characters 141; reduced indicial deviations from simio-human 
in apes and man 492, 493 ; sexual difference in 142, 181 ; influence of side on 134, 177 ; standard deviation of 
in English 163, 189; variability of in English 165. Inprans, AMpRICAN, anomalies in femora of 106, 108 ; 
bust ratios in 365; capito-collar length of 361; collar angle of 370; distal breadth ratio of 234; femoral head 
of 351, 358; head-bust ratio of 354; lemotic index of 380, 381; major lengths of 313; femoral neck of 361;. 
obliquity of femoral shaft of 240; pithecoid index of 246; proximal breadth ratio of 233; robusticity of femora 
of 250, 251; shaft indices of 104, 254, 265, 270; stature of 236, 238; femoral torsion of 243, 244. INDICES OF 
FEMUR, description of 36—39, etc.; mean values of in English 116; sexual difference in 141—144, 180, 181; 
influence of side on 133—135, 177, 178; standard deviations of in English 163; variability of in English 165 ; 
comparative variabilities in 171,172; variability of compared with those of indices of the skull 188, 189. Iypo- 
CHINESE, bust ratios of 365; capito-collar length of 361; collar angle of 371; femoral head of 351, 352, 358, 
359; head-bust ratio of 354; lemotic index of 381; major lengths of 313; length of femoral neck of 361; 
robusticity of 250 ; stature of 238 ; torsion angles of 244. Lyponusrans, bust ratios in 365 ; capito-collar length 
of 361; collar angle of 371; femoral head in 351, 358, 359; lemotic index of 381; length of femoral neck of 
361; robusticity of 251; torsional angles of 243. Lypristnax, aspalacoid index of 511; band-radial indices of 
396, 397, 399; bicondylar width and ratio of 390, 393; femoral bowing in 317, 318; bust ratios in 364; capito- 
collar length of 361; collar angle in 370; condylar lengths and indices of 404, 406, 407, 412, 416, 458; condylar 
obliquity of 421; distal articulation width and indices of 424, 426, 427, 448; epiphysial development in 315, 
316; epiphysial ratio of 383; femoral head of 348, 357 ; head-bust ratio of 353, 354; lemotic index of 378 ; major 
lengths of 313, 314; midtrochlear angle in 321; femoral neck in 361, 375, 377; obliquity of shaft of 319; patellar 
surface height of 425; pithecoid index of 246; proximal breadth of 346; proximal and distal breadth ratios of 
339; robusticity of 250; rotular indices of 429, 430; shaft diameters and indices of 325, 328, 331, 333, 336, 337; 
torsional angles of 322. InFANn?T, man, gorilla, orang, chimpanzee, Plates XCVIIL A—B, XCIX. Insecrrvora, 
aspalacoid index of 511; pilastric index in 271. INrHRSPECIAL DIFFERENCES, definition of 489; for man and apes 
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from Pithecanthropus, Neanderthal and Recent Man 491, 494, 496, 498. InisH FEMoRA, robusticity of 251. 
IpaLtans, anomalies in femora of 76; stature of 237, 238. See also BoLOGNESE. 


Jaccuus, Plates LXXV, LX XVI: see Hapalinae. JAPANESE FEMORA, bicondylar width and ratio of 390, 392—394 ; 
bust ratios in 364—366; capito-collar length of 361; collar angle of 368, 371; crural trough in 80; difference of 
from Europeans 128; distal breadth ratio of 234 ; epiphysial ratio of 383 ; femoral head of 351, 352, 356, 358, 359 ; 
head-bust ratios of 354; lemotic index of 380, 381 ; femoral neck of 361; proximal breadth ratio of 233 ; robusticity 
of 248, 251; shaft indices in 253, 258, 265 ; stature from 238 ; torsional angles of 244. JAVANESE FEMORA, condylar 
lengths of 17, 405; condylar indices of 407, 417; distal breadth ratio of 234; proximal breadth ratio of 233. 
Juags, stature of 238. 


KABYLES, stature of 237. 


Lagorurix, Plates LX XIII, LXXIV; aspalacoid index of 511; band-radial indices of 396, 399; bicondylar width 
and ratio of 390, 393; femoral bowing of 317, 318; bust ratios in 364; capito-collar length of 361; collar angle 
of 370; condylar lengths and indices of 404, 406, 407, 412, 416; condylar obliquity of 421; distal articulation 
width and indices of 424, 426, 427; epiphysial development of 315; epiphysial ratio of 383; femoral head of 348, 
357 ; head-bust ratio of 354; major lengths of 313; midtrochlear angle in 320, 321; femoral neck in 361, 375, 377 ; 
obliquity of 319; patellar surface height of 425; pithecoid index of 246; as primitive type 373, 374; proximal 
breadth of 346; proximal breadth ratio of 339; robusticity of 250; rotular indices of 429, 430; shaft diameters 
and indices of 325, 327, 328, 331, 333, 336; torsional angles of 322, 323. LapLANDERS, bicondylar width and ratio 
of 390, 391, 393, 394; bust ratios of 365, 366; capito-collar length of 361; collar angle of 371; distal breadth 
ratio of 234; epiphysial ratio of 383; femoral head of 351, 352, 356, 358, 359; head-bust ratio of 353, 354; 
lemotic index of 380, 381; length of femoral neck of 361; popliteal skewness of 308; robusticity of femora of 
248, 251; shaft indices of 254, 259, 265; stature of 238; torsional angles of 244. LATERAL PROTRUSION of anterior 
face: see Protrusion, platymeric. Lumoric INDEX, comparative tables of 378, 381 ; in foetus and non-adult femora 
381, 382; in fossil lemuroids 509; in primogenial and recent man 341, 378—382, 469, 475; in protsimio-human 
385; in protsimio-human and dwarf types 435, 439, 440; reduced indicial deviation from simio-human in apes 
and man 494, 495; sexual character of 379, 380, 382. LemMuRINAE, Plates LXAIX—LXXII1; aspalacoid index of 
511; band-radial indices of 396, 399; bicondylar width and ratio of 390, 393; femoral bowing in 317, 318; bust 
ratios of 364; capito-collar length in 361; collar angle of 370; condylar lengths and indices of 404, 406, 407, 
412, 416, 421; distal articulation width and indices of 424, 426—428; epiphysial development in 315, 316; 
epiphysial ratio of 383; femoral head of 348, 357; head-bust ratio of 353, 354; lemotic index of 378; major 
lengths of 313, 314; midtrochlear angle of 320, 321; femoral neck of 361, 375, 377; obliquity of femur of 319; 
patellar surface height of 425; pithecoid index of 246; proximal breadth of 346; proximal and distal breadth 
ratios of 339; robusticity of femur of 250; rotular indices of 429, 430, 448, 449; shaft diameters and indices 
of 325, 328, 331, 333, 336, 337; torsional angles of 322, 323. LmemuRorDHA, anomalies in 454, 482; aspalacoid 
index in 511; band-radial indices in 396, 397, 399; bicondylar width and ratio of 389, 390, 392—394; femoral 
bowing in 317—319, 482; fossil, 508—512; bust ratios in 364—366; capito-collar length of 361, 362; collar 
angle of 369, 370; condylar lengths and indices of 403, 404, 406—408, 412, 413, 416, 419, 421, 422, 458; distal 
articulation width and indices of 424—428; epiphysial development of. 315, 316; epiphysial ratio of 383, 384; 
evolutionary position of 340, 480, 482, 483; fossil 508—512; in Haeckel’s pedigree of primates 480; femoral 
head of 348, 349, 353, 355—357, 360; head-bust ratio of 353—355; lemotic index of 378—382; major lengths 
of 313, 314; midtrochlear angle in 320, 321; femoral neck in 361, 374—377; obliquity of shaft of 319; patellar 
surface height in 425, 426; pilastric index of 271; pithecoid index of 245—247; proximal breadth of 346; 
proximal and distal breadth ratios of 338, 339 ; robusticity of femur of 249, 250; rotular indices of 428—431 ; 
shaft diameters and indices of 253, 264, 265, 325—337; torsional angles of 322—324. LENGTH OF FEMUR (MAXIMUM), 
asymmetry in 129 ; comparative values of 313 ; correlation of with other characters 193, 194, 199, 203, 206—209, 
212, 213, 218, 219, 266, 284; difference between oblique length and 226, 227; mean value of in English 115; 
measurement of 4, Plate I; effect of paralysis on 109; in primates 312—314, 509; in primogenial and recent 
man 468, 474, 476, 479 ; in protsimio-human 342, 343 ; in protsimio-human and dwarf types 434; racial variabilities 
in 167 ; reconstruction of stature from 5, 226, 227; sexual difference in 54, 55, 145, 147, 182; sex-ratio of 144; 
influence of side on 130, 131, 133, 175; standard deviation of in English 162; variability of in English 164. 
LENGTH OF FEMUR (OBLIQUE), asymmetry in 129; correlation of with other characters 194, 197, 206—208, 212, 
267, 268, 505, 507; difference between maximum length and 226, 227; in fossil lemuroids 509; mean value of 
in English 115, 122; measurement of 4, 5, Plate 1; effect of paralysis on 109; in primogenial and recent man 
468, 476, 479; in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 434; racial 
variabilities in 168; reconstruction of stature from 5, 226, 227; sexual difference in 42—47, 145—148, 182; 
sex-ratio of 145; influence of side on 130, 131, 133, 175; standard deviation of in English 162; variabilities of 
in English 164. Linea aspera, index of 256, 257. Lion’s FEMUR, rotular index of 429; Gruber’s process in, 
Plate LXVII. Liravantrans, stature of 236. LivERPOOL STREET FEMORA, compared with Whitechapel series 2. 
LIvonIAns, stature of 236. LonDoN FremorRa, see English. Lorisinaz, Plates LXIX, LXX; band-radial indices 
of 396; 399; bicondylar width and ratio of 389, 390, 393; femoral bowing in 317, 318; bust ratios in 364; 
capito-collar length of 361; collar angle of 370; condylar lengths and indices of 404, 406, 407, 412, 416, 421, 
422, 458; distal articulation width and indices of 424—428 ; epiphysial development in 315; epiphysial ratio of 
383 ; femoral head of 348, 349, 357 ; head-bust ratio of 353, 354 ; lemotic index of 378; major lengths of 313, 
314; midtrochlear angle in 321; femoral neck of 361, 375—877 ; obliquity of shaft of 319; patellar surface 
height of 425; pithecoid index of 246; proximal breadth of 346, 347 ; proximal and distal breadth ratios of 
339 ; robusticity of 250 ; rotular indices of 429—431; shaft diameters and indices of 325, 327, 328, 330, 331, 
333, 336, 337 ; torsional angles of 322, 323. ‘ 

Macacus, Plates LX XX, LXXXI, LXXXVI—LXXXIX; aspalacoid index of 511 ; band-radial indices of 396, 399 ; 
bicondylar width and ratio of 390, 393; femoral bowing in 317; bust ratios in 364; capito-collar length of 361; 
collar angle of 369, 370 ; condylar lengths and indices 404, 406, 407, 412, 416, 421; distal articulation width and 
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indices 424, 426, 427, 448; epiphysial development of 315, 316; epiphysial ratio of 383; femoral head of 348, 
357; head-bust ratio of 354; lemotic index of 378; major lengths of 313; midtrochlear angle of 320, 321; 
femoral neck of 361, 375, 377; obliquity of shaft of 319; patellar surface height of 425; pithecoid index of 246; 
robusticity of 250; rotular indices of 429, 480; proximal breadth of 346; proximal and distal breadth ratio of 
339; shaft diameters and indices of 325, 327, 328, 331, 333, 336; torsional angles of 322. Manay Frmora, bust 
ratios in 365, 366; capito-collar length of 361, 362; collar angle of 368, 371; condylar lengths and indices of 17, 
407, 417, 419; distal breadth ratio of 234; epiphysial ratio of 383; head of 351, 352, 356, 358—360; head-bust 
vatio of 354, 355; lemotic index of 381 ; length of neck of 361; ; popliteal skewness of 308, 309 ; proximal breadth 
ratio of 233 ; robusticity of 250; shaft indices in 253, 965; stature from 238; torsion of ‘244, Man or La 
CHAPELLE-AUX-SAINTS, anomalies in femur of 453, 454 ; aspalacoid index of 511; bicondylar width and ratio 
of 390, 393; Boule on "451; femoral bowing of 460, 461 ; pust ratios of 365 ; capito- -collar length of 361; collar 
angle of 370; condylar lengths and indices of 405, 407, 412, 417; epiphysial ratio of 383, 384; gracility of 298, 
305, 455 ; femoral head of 348, 358; head-bust ratio of 354; lemotic index of 378 ; length of neck of 361; obliquity 
of 240 ; pilaster i in 460; popliteal pyramidal index of 307; soffit index of 306, 457; indices of taper of 310. Man 
oF La FERASSIE, anomalies in femur of 453, 454 ;  aspalacoid index of 511 ; ; torsional angles of 243. MAORI FEMORA, 
bicondylar width and ratio of 390—393 ; bowing i in 280 ; bust ratios of 365, 366 ; capito-collar length of 361; collar 
angle of 368, 371; distal breadth ratio ‘of 234 ; epiphysial ratio of 383 ; “oracility of 298, 305; head of 347, 348, 
352, 353, 356, 358-360; lemotic index of 380, 381; major lengths of 313; length of neck of 361 ; obliquity of 
shaft of 240; ’pithecoid index of 246 ; platymery in 104, 253, 258, 477 ; popliteal pyramidal index of 307 ; popliteal 
skewness of 308; robusticity of 250, 251; shaft indices of 252, 253, 259, 265, 477; soffit index of 306; stature 
from 237; indices of taper of 310, 311; torsional angles of 128, 243. MarsupiaLiA, aspalacoid index of 511; 
pilastric index in 271. MEAN VALUES OF INDICES FOR ENGLISH FEMORA, 116; comparison of with index of 
means 120, 121. MEAN VALUES OF MEASUREMENTS ON ENGLISH FEMORA, 115; asymmetry in 128—135 ; compared 
with other British series 122—127; compared with those of other races 127, 128, etc.; differences in associated 
with sex 135—160. -MmasUREMENTS ON HUMAN FEMORA, see Atlas I, Sheet I—XIII; criticism of 446, 447, etc. ; 
description of 3—36, 448; function of 257—301; instruments used 3; mean values of in English 115; need for 
standardisation in 28, 114, 117—119, 128, 360, 363, 366—368, 374, 378382, 388, 414, 446, 450. MmasUREMENTS 
ON PRIMATE FEMORA, Atlas II, Tables land II. Matanustans, bust ratios of 365, 366 ; capito-collar length of 361, 
362 ; collar angle of 368, 371, 372 ; femoral head of 351, 356, 358, 359 ; head-bust ratio of 354; lemotic index of 381,; 
length of femoral neck of 361; robusticity of femur of 250; shaft indices of 253, 265; stature of 237; torsional 
angles of 243. Mmnpmrian scheme of heredity 223, 224. MmrovineIans, anomalies in femur of 67, 68; bust 
ratios in 365; capito-collar length in 361; collar angle of 371; femoral head of 351, 359; head-bust ratio of 
354; lemotic index of 381; length of femoral neck of 361; robusticity of femora of 251; shaft indices of 254, 
260, 265 ; stature of 237 ; torsional angles of 244. Mrpas, Plates LXXV, LXXVI, LXXX, LXXXI. MiprrRocHLEsR 
ANGLE, mean value of in English 115; measurement of 19—22; in primates 320, 321; in primogenial and recent 
man 341, 468; in protsimio-human, ape and recent man 343; in protsimio and dwarf types 434, 486; sexual 
difference in 136, 140, 147, 179; influence of side on 131, 132, 176; standard deviation of in English 162, 190; 
variability of in English 164, 190. Mo.pxvins, stature of 237. Monkeys, aspalacoid index of 511; band-radial 
indices of 396—398, 399; bicondylar width and ratio of 389—391, 392—394; femoral bowing in 317—319; bust 
ratios of 364—366; capito-collar length in 361, 362; collar angle of 369—3874; condylar lengths and indices of 
403, 404, 406—413, 416, 419, 421423, 458; distal articulation width and indices of 424—498; distal breadth 
ratios of 338, 339; epiphysial development in 314—317; epiphysial ratio of 383—385 ; femoral head of 347—360 ; 
lemotic index of 378—382; major lengths of 313, 314; midtrochlear angle in 320, 321 ; femoral neck of 374377 ; 
obliquity of shaft of 319, 320; patellar surface height of 425, 426; pithecoid index in 245—247 ; proximal breadth 
of 346, 347 ; proximal and distal breadth ratios of 338, 339; robusticity of 249, 250; rotular indices of 428—431, 
448, 449; shaft diameters and indices of 253, 264, 265, 325338; torsional angles of 321—325. Monorremata, 
aspalacoid index of 511; pilagtric index in 271. Mortori, major lengths of 313; pithecoid index of 246; platy- 
meric index in 104, 253, 258; robusticity of 248, 251; shaft indices of 252, 253, 265, 305; stature of 237; index 
of proximal taper of 310. MozamMBiquE FEMORA, bust ratios in 365; capito-collar length in 361; head of 351; 
lemotic index in 381; length of neck of 361. Muscunartry, association of with femoral tubercles 62—73, 89, 112; 
need for measurement of 58; as source of bowing 281—285; as source of pilaster 108, 263, 332; as source of 
popliteal curvature 288. Mycrres, Plates LX XIII, LX XIV; aspalacoid index of 511 ;.band-radial indices of 396, 
399; bicondylar width and ratio of 390, 393; femoral bowing of 317, 318 ; bust ratios in 364 ; capito-collar length 
of 361; collar angle in 370; condylar lengths and indices of 404, 406, 407, 412, 416, 421; distal articulation 
width and indices of 424, 426—428; epiphysial development of 315; epiphysial ratio of 383; femoral head of 
348, 357; head-bust ratio of 354; lemotic index of 378; major lengths of 313; midtrochlear angle in 320, 321; 
femoral neck in 361, 375—377 ; obliquity of 319; patellar surface height in 425 ; pithecoid index of 246; proximal 
breadth of 346; proximal and distal breadth ratios of 339; robusticity of 250; rotular indices of 429—431; 
shaft diameters and indices of 325, 328, 331, 333, 336 ; torsional angles of 322, 323. 


NaQaDA FEMORA, anomalies in 78 ; bust ratios of 32, 365; capito-collar length in 361; collar angle of 370, 371; 


correlations of 197—199 ; difference in maximum and oblique lengths of 227 ; neck length of 361; pseudo- 
obliquity of 31 ; sexing of 59, 60 ; influence of side in 129 ; and skeletons 1 ; stature from 236 ; torsional angles 
of 128, 243 ; variability in 167—173, 185. NEANDERTHAL MAN, Plates LI—LIII; anomalies in 453, 454; band- 
radial indices of 396, 397, 399 ; aspalacoid index of 511; bicondylar width and ratio of 389-—398 ; femoral bowing 
of 317, 318, 459—461, 482 ; bust ratios of 365, 366.; capito- collar length of 361, 362; collar angle of 368—370 ; 

comparative table of measurements and indices of 341 ; ; condylar lengths and indices of 17, 403, 405—409, 412 
413, 417, 419, 421—423, 458; distal articulation width and indices of 424428, 448 ; distal breadth ratio of 234, 
338, 339 ; ; epiphysial development i in 315, 316 ; epiphysial ratio of 383, 384 ; evolutionar Y position of 340—342° 
344, 463, 464, 477—482, 502, 508 ; femoral head of 348, 349, 352, 353, 355, 356, 358, 360 ; head-bust ratio of 
353— 355 ; interspecial difference of types of man and ape from 491, 494, 496, 498 ; Klaatsch on 452 ; lemotic 
index of 378—380 ; major lengths of 313, 314; midtrochlear angle of 321 ; femoral neck of 361, 375—377 ; 


PART I. THE FEMUR 533 


obliquity of 240, 319, 320; patellar surface height of 425, 426 ; pilaster in 460, 461 (see also Shaft indices of) ; 
pithecoid index of 246 ; popliteal curvature of 332, 333, 484, 485 ; popliteal pyramidal index of 307 ; popliteal 
skewness of 308, 332 ; popliteal width of 9, 10; proximal breadth of 346; proximal breadth ratio of 233, 338, 
339 ; reduced indicial deviations from simio-human of 489, 490, 492—500 ; femoral robusticfty of 249, 250 ; 
rotular indices of 428—430, 449 ; shaft indices of 253, 258, 259, 265, 298, 305, 325, 327333, 336—338, 455 ; 
soffit index of 292, 306, 333, 334, 457, 458 ; stature of 237; indices of taper of 309—311, 336—338 ; torsional 
angles of 241, 243, 322, 324. Neck or FEmuR, Plates I, II, X ; axis of 19—21, 27, 214, 215 ; comparative table 
of lengths of 361 ; correlation of measurements on with other characters 148, 149, 153, 157—160, 198, 194, 202, 
203, 206—210, 213—218, 220 ; indices of 28, 37; length of 21, 22, 213, 215—217, 361; in fossil lemuroids 509 ; 
mean diameters of in English 115 ; measurement of diameters of 23 ; effect of paralysis on 109; in primogenial 
and recent man 468, 474, 479 ; in protsimio-human and dwarf types 434; sex-ratios of 144; sexual differences 
in 145—148, 182, 379 ; influence of side on 180—132, 175 ; standard deviation of diameters of in English 162 ; 
variability of in English 164, see also Ellipticity of neck, Secondary index of neck. NEGRITO FEMORA, bust 
ratios of 365; capito-collar length of 361; collar angle of 368, 371, 372; condylar lengths and indices of 17, 405, 
407, 417, 419; distal breadth ratio of 234; epiphysial ratio of 383 ; head of 351, 352, 358, 359 ; head-bust ratio 
of 354 ; lemotic index of 381 ; length of neck of 361; proximal breadth ratio of 233 ; robusticity of 250 ; shaft 
indices of 253, 265, 268 ; stature from 238 ; indices of taper of 310; torsion of 243. Ner@Ro FEMORA, anomalies 
in 67, 68, 76, 80, 106, 108 ; bicondylar width and ratio of 390, 391, 393, 394; bust ratios in 365, 366 ; capito-collar 
length in 361, 362; characters of 471, 472, 474, 475; collar angle in 368, 371, 372 ; compared with Grimaldi 
negroid, Cromagnon and recent white types 468—475; condylar lengths of 405; distal breadth ratio of 234, 235 ; 

‘epiphysial ratio of 383 ; head of 347, 348, 351—353, 356, 358—360 ; head-bust ratio of 354; lemotic index of 
381; major lengths of 313; neck of 361, 375, 376; popliteal pyramidal index of 307; popliteal skewness of 308 ; 
proximal breadth of 346 ; robusticity of 248, 250; shaft indices of 252, 253, 258, 259, 265, 298, 305 ; soffit index 
of 306; stature from 236 ; indices of taper of 310; torsion of 243, 244. NEOLITHIC FEMORA, anomalies in 80, 
106, 108 ; bicondylar width and ratio of 390, 393; bust ratios in 365 ; capito-collar length of 361 ; character of 
476, 477 ; collar angle of 370, 371 ; compared with modern French femora 128; evolutionary position of 476 ; 
head of 348, 351, 358, 359 ; head-bust ratio of 354 ; lemotic index of 381; major lengths of 313, 314; neck in 
361, 377 ; obliquity of 240 ; pithecoid index of 246 ; platymeric index of 104 (see also Shaft indices of) ; robusticity 
of 251; shaft indices of 254, 258, 260, 265 ; stature from 236, 238 ; torsion of 248, 244. NoN-ADULT BONES, see Young 
femora. NoRWEGIANS, stature of 236. NOTHARCTUS OSBORNI AND TENEBROSUS, Plates C A—B; characters and 
indices of 508—512. NuBIAns, stature of 236. Nycticrpus, Plates LXIX, LXX. NyctiprrHectnan, Plates 
LXXVIII, LXXIX; aspalacoid index of 511; band-radial indices of 396, 399 ; bicondylar width and ratio of 
390, 393 ; femoral bowing in 317; bust ratios in 364 ; capito-collar length in 361 ; collar angle in 370; condylar 
lengths and indices of 404, 406, 407, 412, 416, 421; distal articulation width and indices of 424, 426, 427 ; 
distal breadth ratio of 339 ; epiphysial development in 315 ; epiphysial ratio of 383 ; femoral head of 348, 357 ; 
head-bust ratio of 354; lemotic index of 378 ; major lengths of 313; midtrochlear angle in 321 ; femoral neck 
of 361, 375, 377; obliquity of shaft of 319; patellar surface height of 425; pithecoid index of 246; proximal 
breadth ratio of 339 ; robusticity of 250; rotular indices of 429—431; shaft diameters and indices of 325, 328, 
331, 333, 336 ; torsional angles of 322, 323. 


OBLIQUE-DIRECT LENGTHS INDEX, definition of 38 ; for fossil lemuroids 509; mean value of in English 116; in primo- 
genial and recent man 469; in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 
435, 486; reduced indicial deviations from simio-human in ape and man 489; for Rothwell femora 126; sexual 
difference in 32, 33, 142, 181; influence of side on 133, 134, 177; standard deviation of in English 163, 188; 
variability of in English 165. OBLIQUE-DIRECT TROCHANTHRIC INDEX, definition of 38; for fossil lemuroids 509 ; 
mean value of in English 116; in primogenial and recent man 469; in protsimio-human, ape and recent man 
343 ; in protsimio-human and dwarf types 435, 436; sexual difference in 142, 180, 181; influence of side on 134, 
177, 178; standard deviation of in English 163, 188; variability of in English 165. Oxsiiquiry oF SHAFT, 29; 
correlation of with other characters 194, 199, 203, 205—207, 212, 217—219, 282, 285, 505; mean value of in 
English 115; measurement of 30, 31, 239; in primates and man 319, 320, 509; in primogenial and recent man 
468, 476, 479; in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 434, 436; 
racial values of 125, 127, 240; sexual difference in 32, 136, 140, 147, 179, 239, 240; influence of side on 131, 132, 
176, 217, 239, 240; in sound and paralysed limbs 110; standard deviation of in English 162, 190; variability 
of in English 164, 190; comparative variabilities in 170, 171. OBLIQUITY OF SHAFT, PSEUDO, 31—33, 239; mean 
value of in English 115; in primogenial and recent man 468; in protsimio-human and dwarf types 434; sexual 
difference in 31. ORANG-UTAN, Plates XLIII, XLIV ; anomalies in 454; aspalacoid index of 511; band-radial 
indices of 396, 397, 399; bicondylar width and ratio of 390, 393 ; femoral bowing of 282, 317, 460; bust ratios of 
365 ; capito-collar length of 361; collar angle of 282, 368—370; condylar lengths and indices of 405—407, 412, 
416, 421 ; distal articulation width and indices of 424, 426, 427, 448 ; distal breadth ratio of 234, 339 ; epiphysial 
development in 315, 316; epiphysial ratio of 383; evolutionary position of 480, 481 ; gracility of 336, 455 ; femoral 
head of 348, 349, 357; head-bust ratio of 353—355; interspecial difference from in types of man 491, 494, 496, 
498 ; lemotic index of 378; major lengths of 313, 314; midtrochlear angle of 321; femoral neck of 361, 375, 377; 
obliquity of 240, 282, 319; patellar surface height of 425; pithecoid index of 245—247; popliteal curvature of 
287, 288, 484—486 ; popliteal pyramidal index of 307; popliteal skewness of 308, 333; proximal breadth of 346, 
347; proximal breadth ratio of 233, 339; reduced indicial deviations from simio-human of 489, 490, 492—500 ; 
robusticity of 250; rotular indices of 429, 430, 449; shaft diameters and indices of 253, 258, 265, 282, 298, 305, 
325, 328, 331, 333, 336 ; soffit index of 306, 333, 457 ; indices of taper of 309, 310, 336, 337; torsional angles of 
241, 248, 282, 322, 324. Ostians, stature of 238. 


PAIRED BONES, association of anomalies in 77, 78. PALAEOLITHIC MAN, collar angle in 369; stature of 238: see Primo- 
genial man. Pauracazo Inyprans, bust ratios of 364; collar angle of 370 ; femoral correlations of 507 ; femoral 
neck index of 375. PANJABI FEMORA, Charles’s facet in 105, Paratysis, effect of on bones LO9—111. Paragonrans, 
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anomalies in, Plate XLI, 106; bust ratios in 365; capito-collar length in 361; collar angle of 371; femoral head 
of 351, 352, 358; head-bust ratio of 354; lemotic index of 381; length of femoral neck of 361; platymeric 
index of 104; robusticity of 251; shaft indices of 254, 265, 268; stature of 236; torsional angles of 243. 
PATELLAR SURFACE, in achondroplasic femur 443; character of 447; classification of 449; comparative table of 
height of 425; height of in primates and man 425, 426, 509; measurement of height of 448 ; in protsimio-human 
342; in protsimio-human and dwarf types 434. PaTHOLoGIcaL BONES 2, 3, Plates XIII—XX, XXIX, XXXIIT; 
study of measurements in 109—111; reversion and 443. PrLyis, orientation of in relation to torsion 1836—140. 
PERISSODACTYLA, pilastric index in 271. PERSIANS, ANCIENT, see Anan femora. PBRUVIAN FEMORA, ANCIENT, 
anomalies in 80, 106; capito-collar length of 361; head of 351 ; lemotic index of 381; length of neck of 361 ; torsion 
of 244, PHOENICIANS, bust ratio in 365 ; capito-collar length in 361 ; collar angle in 371; femoral head of 351, 359 ; 
head-bust ratio of 354; lemotic index of 381; femoral neck in 361; robusticity of 251; shaft indices of 254, 265; 
torsional angles of 244. PILAsTmR, association of with presence of third trochanter 73, 79 ; in primate femur 482 ; 
in primogenial man and apes 459—463, 502; in primogenial and recent man types 341, 462, 463, 469, 476, 477 ; 
in protsimio-human 342; source of 108, 263, 329, 332, 459, Plates XXXIII—XXXV, LV, LVII (see also Pilastric 
index and Frontal pilaster). PiLAsTRIC INDEX, influence of age on 268, 269; association of with femoral anomalies 
79, 101, 102, 104; association of with other characters 462 ; correlation tables of with other shaft indices 272—275 ; 
correlation of with other characters 194, 195, 203, 205—207, 210, 219, 221, 222, 260—268, 282, 283, 300, 301, 507 ; 
definition of 9; general discussion of 252—271; mean value of in English 116, 122, 128; for Pithecanthropus 
erectus 13; in primates and man 104, 327—330, 509; in primogenial and recent man 341, 462, 463, 469, 476, 477; 
in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 435, 438, 439; racial values 
of 116, 122, 123, 127, 253, 254; reduced indicial deviations from simio-human for apes and man 492, 493; in 
sound and paralysed limbs 110; sexual difference in 142, 144, 181, 263; influence of side on 134, 135, 177, 263 ; 
standard deviation of in English 163, 189; table of in living forms 270, 271; variability of in English 165; com- 
parative variabilities of 174. PiLAsTRIC REGION OF SHAFT, in achondroplasic femur 443; correlation of diameters 
of with other characters 193, 195, 200, 202, 203, 206, 207, 210, 221, 222, 267, 505; cross-section of 255 ; diameters 
of 9, 255, 256, Plates I, XX XIII; mean diameters of in English 115, 122; Parsons’ measurements on 125; in 
primates and man 327—380, 509; in primogenial and recent man 468 ; in protsimio-human, ape and recent man 
343; in protsimio-human and dwarf types 434; sexual differences in 145, 147, 182; influence of side on 131, 132, 
175 ; standard deviation of diameters of in English 162; variability in diameters of 164, 169. PinNIpPIDEA, pilastric 
index of 271. PITHECANTHROPUS ERECTUS, Plate XLVI; femoral anomalies in 80, 454; aspalacoid index of 511; 
band-radial indices of 396—399 ; bicondylar width and ratio of 390—398 ; femoral bowing of 279, 282, 283, 317, 
318, 460—462; bust ratios of 365, 366; capito-collar length of 361; collar angle of 282, 368, 370; condylar 
lengths and indices of 17, 405—-407, 411—413, 417, 420, 421, 423 ; distal articulation width and indices of 424—428 ; 
distal breadth ratio of 234, 235, 339; Dubois on 451; epiphysial development in 315, 316; epiphysial ratio of 
383, 384; evolutionary position of 340, 380, 384, 398, 402, 411, 487, 501, 502; gracility in 455 (see also Shaft 
indices of); femoral head of 348, 349, 357; head-bust ratio of 354; interspecial differences of types of man and 
ape from 491, 494, 496, 498 ; lemotic index of 378, 380; major lengths of 313, 314 ; Manouvrier’s study of 13 ; 
midtrochlear angle of 321.; femoral neck of 361; obliquity of 239, 240, 282, 319, 320; patellar surface height of 
425, 426; pilastric index of 13 (see also Shaft indices of); pithecoid index of 246; popliteal curvature of 11—17, 
287 ; popliteal measurements on 9, 10, 16, 17; popliteal pyramidal index of 307; popliteal skewness of 308, 309, 
333; proximal breadth of 346; proximal breadth ratio of 232, 233, 339; reduced indicial deviations from simio- 
human of 489, 490, 492500 ; robusticity of 249, 250; rotular indices of 429, 430; shaft indices of 253, 259, 265, 
282, 298, 305, 325, 327, 329, 331, 333, 335, 336; soffit index of 292, 306, 333, 334, 457; stature of 237; indices of 
taper of 310, 336 ; torsional angles of 243, 282, 321, 322. Prrnucta, Plates LXXV, LXXV1; aspalacoid index of 
511; band-radial indices of 396, 399 ; bicondylar width and ratio of 390, 393; femoral bowing of 317 ; bust ratios of 
364; capito-collar length in 361; collar angle of 370; condylar lengths and indices of 404, 406, 407, 412, 416, 421 ; 
distal articulation width and indices of 424, 426, 427; epiphysial development of 315; epiphysial ratio of 383; 
femoral head of 348, 357 ; head-bust ratio of 354; lemotic index of 378; major lengths of 313 ; midtrochlear angle 
of 321; femoral neck of 361, 375, 377; obliquity of 319; patellar surface height of 425; pithecoid index of 246; 
proximal breadth of 346 ; proximal and distal breadth ratios of 339 ; robusticity of 250 ; rotular indices of 429—43]1 ; 
shaft diameters and indices of 325, 328, 331, 333, 336 ; torsional angles of 322, 323, PirHECOID INDEX, definition 
of 245; in primates and man 246, 509; in protsimio-human 348; in protsimio-human and dwarf types 435, 437 ; 
racial characters of 245247 ; reduced indicial deviations from simio-human for man and apes 489. PLATYMERIC 
INDEX, influence of age on 268, 269; association of with femoral anomalies 79, 103, 104; classification of 8, 9; 
correlation of with other characters 194, 195, 203, 206, 207, 209, 210, 219, 221, 222, 260—267, 282, 284, 372, 505, 507 ; 
correlation tables of with other shaft indices 272—275; definition of 7, Plates VI, VII; discussion of 252—271 ; 
mean value of in English and other British series 116, 122, 126; need for standardisation in measurement of 119; 
unsatisfactory nature of in primate femur 446; in primates and man 325—327, 509; in primogenial and recent 
man 469, 476, 477 ; in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 435, 
437, 438 ; racial values of 104, 127, 128, 253, 254 ; reduced indicial deviations from simio-human for apes and 
mam 492, 493; sexual difference in 135, 142, 144, 180, 181, 263, 264; influence of side on 134, 135, 177, 178, 263 ; 
standard deviation of in English 163, 189; variability of in English 165; comparative variabilities in 174. 
PLATYMERIC REGION OF SHAFT, Plates I, II, VI, VII, XX XIII; mean diameters of in English 115, 122, 125; 
measurements on 7; correlation of diameters of with other characters 195, 200, 206, 207, 209, 221; in primate 
femur 325—327, 509; in primogenial and recent man 468; in protsimio-human, ape and recent man 343; in 
protsimio-human and dwarf types 434; sexual differences in 145, 147, 182; influence of side on 131, 132, 175; 
standard deviation of diameters of in English 162; variability of in English 164; comparative variabilities in 
169. PotrrHR’s FACET, association of in paired bones 77, 78; association of with other femoral anomalies 100, 
101, 104; definition of a, 8 and y types of 91, 92, Plates VILI—XIJ; discussion and history of study of 90—104; 
correlation of with other characters 94—104 ; in Egyptian femora 93 ; in prehistoric femora 111; Regnault on 
111, 112; sexual percentages of each type on right and left sides in English femora 93. Pons, stature of 238. 
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PoLYNESIANS, femoral anomalies in 80, 106, 108; bust ratios in 365; capito-collar length of 361; collar-angle oF 
371; femoral head of 351, 352, 356, 358—360; head-bust ratio of 354; lemotic index of 381; length of femora 

neck of 361; robusticity of 250; shaft indices of 253, 258, 265 ; stature of 236, 237; torsional angles of 243. 
POPLITEAL BICONDYLAR INDEX, see Soffit index. PoPLITEAL CURVATURE, in apes and man 259, 260, 297, 484—487, 
Plate XX XI; correlation of with other characters 195, 206, 207, 222, 223, 289296 ; discussion of 287—297 ; 
measure of 13, 14; in Homo mousteriensis (Hauser?) 15—17; usual and pithecanthropus types of 11—13; in 
primates and’ man 332—3384; in protsimio-human 342; influence of sex on 288. POPLITEAL INDEX, influence of 
age on 268, 269; some comparative values of 16, 17; associated with convexity of popliteal surface 14, 15, 290, 
291, 297; correlation of with other characters 194, 195, 203, 206, 207, 219, 222, 263, 264, 284; correlation tables 
of with other shaft indices 272275 ; definition of 13; discussion of 252—269 ; mean value of in English 116, 124; 
in primates and man 330—332, 509 ; in primogenial and recent man 469, 474; in protsimio-human, ape and recent 
man 343; in protsimio-human and dwarf types 435, 437, 438; racial values of 253, 254; reduced indicial devia- 
tions from simio-human in apes and man 492, 493; sexual differences in 135, 142, 144, 180, 181; influence of 
side on 134, 135, 177; standard deviation of in English 163, 189; variability of in English 165. PopiirEaL 
LENGTH, correlation of with other characters 195, 206, 222; mean value of in English 115; measurement of 123, 
Plate 1; in primate femur 445; in protsimio-human and dwarf types 484; sexual difference in 51—56, 145, 147, 
182; influence of side on 130, 131, 175; standard deviation of in English 162; variability of 164. PopLirean 
PYRAMIDAL INDEX, comparative values of 307 ; correlation of with popliteal curvature 195, 206, 222, 292—294, 
297 ; definition of 37; in fossil lemuroids 509; mean value of in English 116; in protsimio-human and dwarf 
types 485, 437, 438 ; sexual difference in 141, 142, 180, 181; influence of side on 134, 177; standard deviation 
of in English 163, 189; variability of in English 165. PopLirEAL REGION OF SHAFT, correlation of diameters of 
with other characters 193, 195, 203, 206, 207, 209, 221, 222; curvature of, see Popliteal curvature; mean 
diameters of in English 115; measurements of 9—17, Plates I—III1; Hepburn’s measurements on 123; in 
primates and man 330—334, 509; in primogenial and recent man 468, 479, 484—487 ; in protsimio-human, ape 
and recent man 343 ; in protsimio-human and dwarf types 434, 443 ; tables of comparative material of 16; types 
of, Plate XX XII; sexual differences in 145—147, 182; influence of side on 131, 132, 175; standard deviation of 
diameters of in English 162 ; variability of in English 164. PopLitzaL SHAFT INDEX, correlation of with other 
characters 300; definition of 39; in fossil lemuroids 509; mean value of for English 116 ; in protsimio-human 
and dwarf types 435, 437439 ; sexual differences in 141, 142, 181; influence of side on 134, 177; standard 
deviation of in English 163, 189; variability of in English 165. PorrucuzEss, bicondylar width and ratio of 390, 
393; bust ratio of 364; capito-collar length of 361; collar angle of 371; femoral correlations of 505, 506 ; 
femoral head of 348, 359; head-bust ratio of 354 ; lemotic index in 379; femoral neck of 361; obliquity of 239, 
240 ; robusticity of 247, 251; stature of 237 ; torsion angle of 244. PosruRE oR USB, effect of on bones 62, 90, 
91, 94, 99, 104—113. Porro, Plates LXIX, LXX. Primary BUST RATIO, comparative table of 364; correlation 
of with collar angle 198, 199; definition of 38; mean value of in English 116; in primates and man 363—366, 
509 ; in primogenial and recent man 469, 475, 479 ; in protsimio-human 385 ; in protsimio-human and dwarf types 
435, 439, 440; reduced indicial deviations from simio-human in apes and man 494, 495 ; sexual difference in 142, 
181; influence of side on 134, 177; standard deviation of in English 163, 188; variabilities of in English 165; 
comparative variabilities in 171. PRIMARY INDEX OF BOWING, association of with other characters 462 ; correlation 
of with other characters 194, 195, 203, 205—207, 219, 221, 222, 283286; definition of 36; in foetus 278; of 
Maori 280 ; mean value of in English 116 ; in Pithecanthropus erectus 279, 317, etc. ; in primates and man 317—319, 
509; in primogenial man and apes 460, 461; in primogenial and recent man 469, 474; in protsimio-human, ape 
and recent man 343 ; in protsimio-human and dwarf types 435, 437, 438 ; reduced indicial deviations from simio- 
human for apes and man 492, 493 ; sexual difference in 141, 142, 181, 279, 280; influence of side on 134, 177, 281 ; 
standard deviation of in English 163; variability of in English 165. Privates, Tables of femoral measurements, 
Atlas II; aspalacoid index of 511; band-radial indices of 396—399; bicondylar width and ratio of 389—394 ; 
bowing of 317319, 482; bust ratios of 364—366; capito-collar length of 361, 362; collar angle of 369—374; 
condylar lengths and indices of 403—413, 416—423, 458 ; distal articulation width and indices of 424—428, 448; 
epiphysial development in 314—317 ; epiphysial ratio of 382—385; femur of compared with that of man 311, etc. ; 
Haeckel’s pedigree of 480; femoral head of 347—360 ; interspecial correlations of 372 ; lemotic index of 378—382 ; 
major lengths of 312—314; midtrochlear angle of 320, 321; femoral neck of 361, 374—377 ; obliquity of 319, 320; 

patellar surface of 425, 426, 447; pilaster in 482; popliteal apex in 482; proximal breadth of 346, 347; proximal 
and distal breadth ratios of 338, 339; rotular indices of 428—431; shaft diameters and indices of 325—338; 

torsional angles of 321—325. PRIMOGENIAL MAN, anomalies of femur of 453—464 ; aspalacoid index of 511; band- 

radial indices of 396—399 ; bicondylar width and ratio of 389—394 ; femoral bowing in 317, 318, 459—461 ; bust 
ratios of 364—366 ; capito-collar length of 361, 362; collar angle of 368—374 ; condylar lengths and indices of 403, 

405—409, 412, 413, 417, 419, 421—423, 458 ; inadequacy of descriptive memoirs on specimens of 450—452; distal 
articulation width and indices of 424—428, 448 ; epiphysial development in 315, 316 ; epiphysial ratio of 383—385 ; 

gracility in 298, 304, 305, 335—337; femoral head of 347—360; in the human pedigree 444—504 ; lemotic index 
of 378—382 ; major lengths of 313, 314; midtrochlear angle of 321; femoral neck of 374—377; obliquity of 319, 

320; patellar surface height of 425, 426; pilaster in 460, 461; pithecoid index of 245247 ; popliteal curvature 

in 484—486 ; popliteal pyramidal index of 307; popliteal skewness of 308, 309, 333; proximal breadth of 346; 
proximal and distal breadth ratios of 338, 339; robusticity of 249, 250 ; rotular indices of 428—430, 449 ; reduced 

indicial deviations from protsimio-human 489, 490, 492—500; form of shaft in 455—458; shaft diameters and 

indices of 253—255, 258, 265, 325—338; slenderness in 304; soffit index of 306, 333, 334; indices of taper of 
309—311, 336; torsional angles of 241, 322—324. ProposcrDEA, pilastric index in 271. PropirHxcus, Plates 

LXIX, LXX, LXXXII, LXXXIII. Prorongorertic MAN, definition of 248. PRoTRUSION, PLATYMERIC (or lateral), 

in achondroplasic femur 443 ; association of with fossa hypotrochanterica 107 ; in lemuroidea 482 ; in primogenial 
man 453, 454; in protsimio-human 342; study of 107, 108, see Plates XXIX, XXXIV—XXXVI, XXXVIII, 
XXXIX, XLI, XLV, XLIX, LI, LIT, LVI, LXV. Prorsimio-numan, femoral angles of 486; characters of 
342 —344, 376, 380, 385, 409, 411, 413, 426, 432, 501, 502; comparative table of characters of with dwarf types 
434, 435; indices of bust of 439—441 ; indices of distal epiphysis’ of 441—444; general indices of 436, 437 ; 
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indices of shaft of 437—439. PRoXIMAL BREADTH RATIO, definition of 231, 232; evolution of 338; of primates 
338, 339, 509; in primogenial and recent man 469, 479; in protsimio-human, ape and recent man 343 ; in prot- 
simio-human and dwarf types 435, 437; racial values of 233, 339; reduced indicial deviations from protsimio- 
human in apes and man 489. PROXIMAL EPIPHYSIS, BREADTH OF 231, 232; methods of measuring 345; in 
primates and man 346, 509; in primogenial and recent man types 468, 474, 479; in protsimio-human, ape and 
recent man 343; in protsimio-human and dwarf types 434. Puma, collar angle of 368. 


QUATERNARY EPOCH, fossa hypotrochanterica in 67, 68. 
RABBIT FEMORA, third trochanter in, Plate XX VII; rotular index of 429. Racurris, bowing in 278; in English 


femora 2, Plates XIII, XIV, XX XIII; Hepburn’s measurements on femur with 16. RaciaL DwaRFs, Plates 
XCII, XCIII, see Dwarfs. RacIaL OR EVOLUTIONARY CHARACTER, of band-radial index 396—398 ; of bicondylar 
width and ratio 389—394; of femoral bowing 460, 461; of bust ratios 363—366; of capito-collar length 361, 362 ; 

of collar angle 368—374; of condylar lengths and indices 405—413, 416—423 ; in correlation 196—202, 264—268 ; 

of crural trough 82; of distal articulation width and indices 424—428 ; of distal breadth ratios 234 ; of epiphysial 

ratio 382—85 ; of gracility 455 ; in femoral head 347360 ; in lemotic index 378—382 ; of femoral neck 374—377 ; 

in obliquity of femur 239, 240; in patellar surface height 425, 426; in pithecoid index 245—247; in popliteal 

pyramidal index 307; in popliteal skewness 308, 309; in proximal breadth ratio 233; in robusticity of femur 

247—252 ; of rotular indices 428—431 ; of shaft indices 252271, 297311 ; of soffit index 306, 457 ; in variability ° 
of femur 166—174, 185. Rapius, variability in 185. RmDUCED INDICIAL DEVIATIONS, definition of 488; from 

protsimio-human for ape, primogenial and recent man and TJarsius 489, 490, 492—500. Repriuss, pilastric index 

in 270; Rerorsion, comparative values of 241, 322; correlation of with torsion of shaft 195, 206, 210, 221; 

mean value of in English 115; measurement of 30; in primates and man 322—325, 509; in protsimio-human, 

ape and recent man 343; in protsimio-human and dwarf types 434, 436. RuumatTisM, evidence of in English 

bones 2. RoBUSTICITY OF HEAD, comparative table of 357—-359 ; mean value of in English 116, 122, 126 ; measure- 

ment of 39; in primates-and man 355—360, 509; in primogenial and recent man 469, 475, 479; in protsimio- 

human, ape and man 385; in protsimio-human and dwarf types 4385, 439, 440; racial values of 141; reduced 

indicial deviations from protsimio-human in apes and man 494, 495; relation of to capital ratio 350; sexual 

difference in 142, 181; influence of side on 134, 177; standard deviation of in English 163, 189; variability of 

in English 165. Ropusticiry oF FEMUR, comparative tables of 250, 251; correlation of with other characters 

194, 208, 205—207, 212, 218, 219, 284, 303; definition of 38; mean value of in English 116, 122, 126; in primates 

and man 141, 247—252, 509; in primogenial and recent man 469, 475, 479 ; in protsimio-human, ape and recent 

man 343; in protsimio-human and dwarf types 435, 437; reduced indicial deviations from protsimio-human in 

apes and man 489; sexual difference in 142, 180, 181; influence of side on 134, 135, 177; standard deviation of 

in English 163, 189; variability of in English 165. Ropmntia, aspalacoid index of 511; pilastric index in 271. 

RomANo-Briv1sH, bicondylar width and ratio of 390, 393; femoral head of 348, 358; popliteal skewness of 308 ; 

robusticity of 250; shaft indices of 254, 265; stature of 237. Romano-GaUvLs, bust ratios in 365; capito-collar 

length of 361; collar angle of 371; femoral head of 351, 358, 359; head-bust ratio of 354; lemotic index of 381; — 
length of neck of 361; robusticity of 251; shaft indices of 254, 265; stature of 237; torsional angles of 244. 
RoTHWELL FEMORA, bicondylar width and ratio of 388, 390, 391, 393; bust ratios in 364; capito-collar length in 
361; collar angle in 371; comparison of with English series 124—127; correlations in 197, 198, 200, 215—217; 
difference between maximum and oblique lengths of 227; head of 49, 50, 348, 352, 358; head-bust ratio 354; 
lemotic index of 379; length of neck of 361; obliquity of 240; Poirier’s facet in 93; robusticity of 247, 251; 
sexual difference of 49, 50; shaft indices of 254, 265 ;. difference for side of 129; stature from 6, 237; variability 
in 167, 168. RoruLaR INDEX, comparative table of 480; definition of 449; in fossil lemuroids 509; and gait 
429, 430 ; in primogenial and recent man 341, 429—431, 448, 449; in protsimio-human and dwarf types 435, 441, 
442 ; reduced indicial deviations from protsimio-human in apes and man 497, 498. RoruLAR RATIO, comparative 
table of 429; definition of 448, 449; in fossil lemuroids 509; in primogenial and recent man 341, 428, 429, 448, 
449 ; in protsimio-human and dwarf types 435, 441, 442; reduced indicial deviations from protsimio-human 
for apes and man 497, 498. Rounp Barrow BririsH, stature of 236. Row-GRAVE ALEMANNS AND BaJuvaRs, 
bicondylar width and ratio of 390, 393; collar angle of 371; femoral head of 348, 359; femoral neck of 375; 
obliquity of 240 ; pithecoid index of 246 ; robusticity of 251; shaft indices of 254; stature of 236 ; torsional angles 
of 244. Row-GRAVE SwaBians, bicondylar width and ratio of 390, 393; collar angle of 371; comparison of with 
English 127; distal breadth ratio of 234; femoral head of 348, 359; femoral neck of 375; obliquity of 240; 
pithecoid index of 246; platymeric index of 104; robusticity of 251; shaft indices of 254, 265; stature of 236; 
torsional angles of 244. RussIAN FHMORA, anomalies in 88; stature from 238. RUTHENIANS, stature of 237. 


Samoans, stature of 236. Samoyupus, stature of 238. SanpwicH IsLanpERS, distal breadth ratio of 234; robusticity 


of femur in 250. SARDINIANS, stature of 238. SECONDARY BAND-RADIAL INDEX, definition of 399; comparative 
table of 399; in primates and man 399, 400. SECONDARY BUST RATIO, comparative tables of 364, 365; definition 
of 38; mean value of in English 116; in primates and man 363—366, 509; in primogenial and recent man 469 ; 
in protsimio-human 385; in protsimio-human and dwarf types 435, 439, 440; reduced indicial deviation from 
protsimio-human for apes and man 494, 495 ; sexual difference in 142, 181; influence of side on 134, 177; standard 
deviation of in English 163, 188; variability of in English 165. SmcoNDARY CAPITAL INDEX, see Capital ratio. : 
SECONDARY INDEX OF BOWING, 36; definition of 39; in foetus 278; function of 278; mean value of in English 
116; in Prthecanthropus erectus 279, 317; in primates and man 317—319, 509; in primogenial and recent man 
and apes 460, 469; in protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 435, 438 ; 
sexual difference in 135, 142, 143, 180, 181, 278, 280; influence of side on 134, 135, 177, 178, 281; standard 
deviation of in English 163; variability of in English 165; in young femora 276—279. SECONDARY INDEX OF 
NECK, association of with Poirier’s facet 96—99; comparative table of 377; definition of 37; mean value of in 
English 116; in primates and man 377, 509; in protsimio-human, ape and man 385; in protsimio-human and 
dwarf types 435, 439; reduced indicial deviations from protsimio-human in ape and man 494, 495; sexual 
difference in 141, 142, 181; influence of side on 134, 177; standard deviation of in English 163, 189; variability 
of in English 165. Semnoprrancus, Plates LX XII, LX XIII; aspalacoid index of 511; band-radial indices of 
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396, 397, 399; bicondylar width and ratio of 390, 393; femoral bowing in 317, 318; bust ratios in 364; capito- 
collar length in 361; collar angle of 370; condylar lengths and indices of 405, 406, 407, 412, 416, 421, 458; 
distal articulation width and indices of 424, 426, 427; epiphysial development in 315; epiphysial ratio of 383; 
femoral head of 348, 349, 357; head-bust ratio of 354; lemotic index of 378 ; major lengths of 313; midtrochlear 
angle of 321; femoral neck of 361, 375, 377 ; obliquity in 319; patellar surface height of 425, 426 ; pithecoid index 
of 246; proximal breadth of 346; proximal and distal breadth ratios of 339; robusticity of 250; rotular indices 
of 429—431; shaft diameters and indices of 325, 328, 331, 333, 336, 337; torsional angles of 322. SESAMOIDS IN 
MAN, Plates CI A—B. Spx-ratio, for various characters 144, 145. Smxine or FEMoRA, 40—61, 146, 148; corre- 
lations concerning 148—153 ; regression formula of 153, 154; tables concerning 156—160. SEXUAL DIFFERENCE, 
in occurrence of femoral anomalies 70, 74, 75, 81—83, 93, 94, 99; examination and discussion of 185—160; in 
femoral angles 31, 32, 185—140, 239, 240; in femoral bowing 278—280; in femoral correlations 202—211, 217, 
219, 267 ; correlations concerning 148—153; correlation tables concerning 156—160; in femoral lengths 45—47, 
51—56, 227; in femoral indices 37, 141—144, 263; in absolute size 145—160; in size of articular surfaces 41, 
58—56; in orientation of pelvis 136—140; in popliteal curvature 288 ; in relative length of neck 379, 380, 382 ; 
in variabilities 169—173, 179—184. SHAFT oF FEMUR, axis of 19—21, 24, 29; correlation of length of with 
other characters 194, 195, 202, 203, 206, 207, 210, 212, 213, 218—222, 266, 267; indices of 38; mean length of 
in English 115 ; measurement of length of 20, Plate I; in fossil lemuroids 509; obliquity of 29—31; in primo- 
genial and recent man 455—458, 468, 474; in protsimio-human, ape and.recent man 343; in protsimio-human 
and dwarf types 434; sex-ratio for length of 144; sexual difference in 145—147, 182; influence of side on length 
of 130, 131, 175; standard deviation of length of in English 162; variability in length of in English 164. 
SHETLAND FEMORA, pilastric index of 256. SIAMESE, stature of 238. SICILIANS, stature of 238. SIDE OF FEMUR, 
and femoral anomalies 74, 77, 78, 93; differences associated with 128—135, 217, 263 ; influence of on bowing 281 ; 
influence of on correlation 202—204, 219, 266; influence of on obliquity 239, 240; imfluence of on popliteal 
curvature 288; variability of 174179. Srxus, stature of 236. Srm1apa®, aspalacoid index of 511, 512; band- 
radial indices of 396, 397, 399 ; bicondylar width and ratio of 389, 390, 392394 ; femoral bowing in 317—319, 482; 
bust ratios in 364—366; capito-collar length in 361, 362; collar angle of 369, 370; condylar lengths and indices 
of 403, 404, 406—408, 412, 413, 416, 419, 421423, 458; distal articulation width and indices 424—428; eyo- 
lutionary position of 340, 341, 480, 482; epiphysial development in 315, 316; epiphysial ratio of 383, 384; 
femoral head of 348, 349, 355—357; head-bust ratio of 353—355; lemotic index of 378—380; major lengths of 
313, 314; midtrochlear angle of 320, 321.; femoral neck of 361, 374—377 ; obliquity of 319, 320; patellar surface 
height in 425, 426; pilaster in 271, 482 (see also Shaft indices); pithecoid index of 245-—247 ; apex of popliteal 
surface in 482; proximal breadth of 346, 347 ; proximal and distal breadth ratios of 338, 339 ; robusticity of 249, 
250; rotular indices of 428—431; shaft diameters and indices of 325—337; torsional angles of 322—324. 
Srmimnax, see Anthropoid apes. SIMI0-HUMAN FEMUR= Protsimio-human, which see; character of 501—504; 
definition of 488; reduced indicial deviations from in apes and man 489, 490, 492—500. S1zm, and ancestry of 
man, Plates LXIII, LXIV, 487, 488. Skunn, variability of measurements on 186—191. SLAvs, aNcrENT, bust 
ratios of 365; capito-collar length of 371; collar angle of 371; femoral head of 351, 358, 359; head-bust ratio 
of 354; lemotic index of 381; length of femoral neck of 361; robusticity of 251; shaft indices of 254, 265; 
stature of 237; torsion angle of 244. SoFFIT INDEX, comparative values of 306; correlation of with convexity 
of popliteal area 195, 292, 293, 297; definition of 36, 37; in fossil lemuroids 509; mean value of in English 
116, 123; in primates and man 332—334; in primogenial and recent man 341, 457, 469, 474; in protsimio- 
human, ape and recent man 3438; in protsimio-human and dwarf types 435, 437, 438; reduced indicial devia- 
tions from protsimio-human in apes and man 492, 493; sexual difference in 141, 142, 144, 181; influence of 
side on 134, 177; standard deviation of in English 163, 189; variability of in English 165. Spy Femur, Plates 
XLVIII—LIV ; anomalies in 453, 454; aspalacoid index of 511; band-radial indices of 396, 399; bicondylar 
width and ratio of 390, 391, 393; bowing of 460; bust ratios of 365; collar angle of 370; condylar lengths and 
indices of 17, 405, 407, 412, 417, 421; distal breadth ratio of 234; epiphysial ratio of 383; gracility in 455; 
head of 348, 351, 358; head-bust ratio of 354; Klaatsch on 452; lemotic index of 378; neck of 375, 377; 
obliquity of 240; pilaster in 460; popliteal curvature in 484, 485; popliteal pyramidal index of 307; popliteal 
skewness of 308; proximal breadth ratio of 233; shaft indices of 253, 258, 265, 298, 305; soffit index of 306, 
457; stature from 238; indices of taper of 309, 310; torsion of 241, 243. STANDARD DEVIATION, of meagure- 
ments of English femora 162; of indices of English femora 163; racial differences in 166—174; differences of 
’ with side 174—179; sexual difference in 179—184. STANDARD HORIZONTAL PLANE OF FEMUR, 24, Plates I—III. 
STANDARD VERTICAL PLANE OF FEMUR, 23, Plate 1. STANDARDISATION OF MEASUREMENTS, need of 28, 114, 117—1 ie) 
128, 360, 363, 366—368, 374, 378—382, 388, 414, 446, 450. SraruRg, correlation of with shaft indices 267, 268 ; 
of English 6; racial table of 236—238; reconstruction of 5; of protsimio-human 342. Sronr ace, femoral 
anomalies in 67, 68, 70, 75. STRUTHIONIDAE, pilastric index in 270. SypHILis, evidence of in English bones 2, 
Plates XVII—XX. Swan Hip Ausrraian, Hepburn’s popliteal measurements on 16, 17. Swiss ALEMANNS’ 
FEMORA, bicondylar width and ratio of 390, 393 ; collar angle of 371; distal breadth ratio of 234; obliquity of 239, 
240; shaft indices of 254, 262, 263, 265; stature from 236; torsion of 244. Swiss FEMORA, MODERN, bicondylar 
width and ratio of 390, 391, 393; comparison of with English 127; collar angle of 371; distal breadth ratio of 
234; obliquity of 240; pithecoid index of 246; robusticity of 247, 251; shaft indices of 254; torsion of 244. 


TABLES, concerned with femoral anomalies 67, 68, 74—83, 88, 89, 93103, 108; comparative values of aspalacoid 
index 511; of band-radial indices 396, 399; of bicondylar width and ratio 390, 393; of indices of bowing 317, 
460; of bust ratios 364, 365; of capital indices and vertical diameter of head 348, 351; of capito-collar length 
and length of femoral neck 361; of collar angle 370, 371; of lengths of condyles 404, 405; of condylar lengths 
index 406, 407; of condylar indices 412; of condylar ratios 416, 417; of condylar obliquity indices 421; of 
distal articulation width 424; of distal articulation ratio 426; of distal articulation index 427; of distal breadth 
ratio 234; of epiphysial development 315; of epiphysial ratio 383; of indices of gracility and taper 298, 305, 
310, 336; of robusticity and ellipticity of head 357—359; of head-bust ratio 354; of lemotic index 378, 381; 
of major femoral lengths 313; of midtrochlear angle 321; of indices of neck 375, 377; of obliquity of femur 
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240, 319; of patellar surface height 425; of pilastric diameters and index and indices of slenderness 253, 254, 
328; of pithecoid index 246; of platymeric diameters and index 258, 254, 325; of popliteal diameters and index 
253, 254, 331; of popliteal pyramidal index 307; of popliteal skewness 308, 333; of primate femoral characters, 
Atlas, Part II, folding sheets ; of proximal breadth 346; of proximal and distal breadth ratios 233, 339 ; of robus- 
ticity of femur 250, 251; of rotular indices 429, 430; of soffit index 306, 333; of stature. 236—288 ; of torsional 
angles 243, 244, 322; of femoral characters and indices—for English 115, 116 ; for fossil lemuroids 509 ; for primo- 
genial and recent man 341; for protsimio-human 348, 385, 432; for protsimio-human and dwarf types 434, 435, 
438, 439, 441; for Cromagnon and Grimaldi types compared with recent white and recent negro races 468, 
469, 474; for Neanderthal, Galley Hill, Cromagnon and Recent Man types 479; correlation, and correlation 
coefficients—for English femora 194, 195 ; (individual English femora) sheets I—XIII of Atlas, Part I; concerning 
sexual characters or appreciation of sex 149, 152, 156—160, 206, 207; for shaft indices 272—275 ; for popliteal 
curvature with other characters 289—296 ; for parts of bust with maximum length, etc. 213; of difference in 
for right and left femora 203; racial values of 197, 200, 505, 507; for comparison of methods of determining 
correlation 193; of reduced indicial deviations from simio-human in apes and man 489, 492, 494, 497, 499; of 
interspecial differences for man and apes from Pithecanthropus, Neanderthal and Recent Man 491, 494, 498; 
for comparison of mean index with index of means 121; comparing English femora with other British series 
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22, 123, 126 ; showing effect of side on characters and indices of femur 129, 131, 134, 175—177 ; showing influence 


of sex on characters and indices of femur 46, 47, 136, 142, 145, 147, 179, 181, 182; concerning methods of 
sexing femora 5457, 60; of standard deviation of characters for English femora 162, 163; of coefficients of 
variation for English femora 164, 165. Tarstus spEcrRuM, Plates LXIX, LXX; aspalacoid index of 511; and 
ancestry of man 501, 504; band-radial indices of 396, 399; bicondylar width and ratio of 390, 393; femoral 
bowing of 317, 318; bust ratios of 364; capito-collar length in 361; collar angle of 370; condylar lengths and 
indices of 404, 406, 407, 412, 416, 421; distal articulation width and indices of 424, 426—428; epiphysial 
development of 315 ; epiphysial ratio of 383 ; femoral head of 348, 357, 360; head-bust ratio of 353, 354; lemotic 
index of 378, 380; interspecial differences of from types of man and apes 491, 494, 496, 498; major lengths of 
313, 314; midtrochlear angle of 321; femoral neck of 361, 375—877; obliquity of 319; patellar surface height of 
425; pithecoid index of 246; proximal breadth of 346; proximal and distal breadth ratios of 339 ; reduced indicial 
deviations from simio-human 489, 490, 492—500; robusticity of 250; rotular indices of 429, 430, 448, 449; shaft 
diameters and indices of 325, 327, 328, 330, 331, 333, 336, 337; torsional angles of 322. TmrrRaPRoTHOMO, condylar 
lengths and indices of 405, 407, 410—413. TxHirp TROcHANTER, Plates XX VII—XXIX, XXXV, XXXVIII, XL, 
LVIT; history of study of in man and animals 63—80; association of with other anomalies 67, 75, 83, 89, 100, 
101; association of with muscularity 62, 65, 68, 70—73; association of with pilaster 73, 79; association of with 
popliteal curvature 296; in achondroplasic femur 443; and descent of man 483; in fossil lemuroids 510; in 
primogenial man 453 ; in protsimio-human 342. Treta, variability in 185. Tieruss, collar angle of 368. TinBURY 
MAN, Plates LV—LVII1; anomalies in femur of 454; bowing of 460; gracility of 455; Owen on 451; pilaster of 
460; popliteal curvature of 484, 485; popliteal skewness of 308; shaft indices of 253, 298, 305; stature of 238 ; 
indices of taper of 310. Topas, stature of 236. ToRSIOMETER 30, Plate XXI. TorstonaL ANGLB, see Plates IV, V ; 
correlation of with other characters 194, 195, 203, 206, 207, 210, 212, 216, 219, 220, 282, 286, 505, 507, 508; mean 
value of in English 115; measurement of 23—29; for primate femur 321—325, 509; in primogenial and recent 
man 468, 474, 476, 479; in protsimio-human, ape and recent man 343 ; in protsimio-human and dwarf types 434, 
436; racial character of 127, 128, 239—244; in relation to orientation of pelvis 136—140; sexual difference in 
136, 147, 179, 180; influence of side on 131—133, 176, 217; standard deviation of in English 162, 190; variability 
of in English 164, 190, 241 ; comparative variabilities in 171. Torsion oF SHAFT, comparative values of 241, 322 ; 
correlation of with other characters 195, 203, 205—207, 210, 221, 222, 285; mean value of in English 115; 
measurement of 25, 27, 28, 30, Plate XXI; in primates and man 322—325, 509; in protsimio-human, ape and 
recent man 3843; in protsimio-human and dwarf types 434, 436; sexual difference in 136—140, 147, 179, 180; 
influence of side on 131, 132, 176; standard deviation of in English 162, 190; variability of in English 164, 190, 
241. ‘TRANSVERSAL RATIOS, see Index of gracility. TREPsIMBTER, JoB’s 25. TROCHANTERIC LENGTH, comparative 


values of 313; correlation of with other characters 194, 205—207, 210, 227; difference between oblique tro- 


chanteric length and 228 ; mean value of in English 115 ; measurement of 4, Plate I; in primates 312—314, 509 ; 
in primogenial and recent man 468, 474; in protsimio-human, ape and recent man 343; in protsimio-human 
and dwarf types 434; sexual difference in 145, 147, 182; standard deviation of in English 162; symmetry in 


130, 131, 133, 175; variability of in English 164; comparative variability of 167. TROCHANTERIC LENGTH, 


MAXIMUM, correlation of with oblique trochanteric length 194, 205, 206, 212; mean value of in English 115; 
measurement of 4, Plate 1; effect of paralysis on 109; in primogenial and recent man 468 ; in protsimio-human, 


ape and recent man 343; in protsimio-human and dwarf types 434; on sexual character 54, 55, 145, 147, 182; 
influence of side on 130, 131, 133, 175; standard deviation of in English 162; variability of in English 164. 


TROCHANTERIC OBLIQUE LENGTH, correlation of with other characters 194, 205, 206, 212, 227; mean value of 


in English 115; measurement of 7, Plate 1; effect of paralysis on 109; in primogenial and recent man 468; in 
protsimio-human, ape and recent man 343; in protsimio-human and dwarf types 434; sexual difference in 51, 


52, 54—56, 145—147, 182; influence of side on 130, 131, 1383, 175; standard deviation of in English 162; 


variability of in English 164. TrRopomermr, Broca’s 25, 29. TUBER SUPRACONDYLOIDEUM, Plate XXVI; as- 
sociated with third trochanter 89; discussion of 85—90; sexual percentages of in various races 88. TUBERCLE, 
GASTROCNEMIC, Plates XXII, XXIII, XXX; association of in paired bones 78. Tupata, Plates C A—B; 
aspalacoid index of 511, 512. Turks, bust ratios of 365; capito-collar length of 361; collar angle of 371; 
femoral head of 351, 358; head-bust ratio of 354; lemotic index of 381; length of femoral neck of 361; robus- 
ticity of 251; stature of 238; torsion angle of 244, Turres, pilastric index in 270. 
Una, variability in 185. Upriaurnuss, and band-radial index 398, 443; and obliquity of lateral condyle 424; and 
rotular index 429, 430; and femoral torsion 241. Ursus Ampricanus, condylar lengths index in 407, 410. 
VARIABILITY OF FEMORA,.161—191 ; comparison of in English with that of other races 166—174; comparison of with 
that of other bones 184—191 ; influence of sex on 179—184; influence of side on 174—179.  VeppAuHBs, bust ratios 
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of 365; capito-collar length of 361; collar angle of 368, 371; condylar ratios of 417, 419; distal breadth ratio of 
234; epiphysial ratio of 383; femoral head of 351, 352, 356, 359; head-bust ratio of 353, 354; lemotic index of 
381; length of femoral neck of 361 ; proximal breadth ratio of 233 ; robusticity of 250, 251; shaft indices of 253, 
265, 268 ; stature of 237, 238; torsion angle of 244. VENEZUELIANS, ANCIENT, capito-collar length of 361; size of 
femoral head of 351 ; lemotic index of 381 ; length of femoral neck of 361. YIENNESE FEMORA, collar angle of 371; 
Mikulic?’ measurements on 230, 231; obliquity of 240; torsion of 244. Virr IstanpERs, bicondylar width and 


ratio of 390, 392, 393; collar angle of 370; distal breadth ratio of 234; proximal breadth of 347; proximal breadth 
ratio of 233. 


WSIGHT OF FEMORA, effect of paralysis on 109. WHITECHAPEL FEMORA, compared with Liverpool Street Series 2. 
WILBRAND’S PROCESS, Plates XXITI—XXV, XXVII, XXXVIII; in Barbary Ape, Plate LXVII; description 
of 83—86. 

YOUNG BONES, asymmetry in length of 129; bowing in 276—279, 281, 306; collar angle of 110, 111; gracility of 


303—305 ; lemotic index of 381; neck indices of 375, 376; popliteal diameters of 12; shaft indices of 268, 269; 
slenderness of 304. 


CAMBRIDGE: PRINTED BY J. B. PEACE, M.A., AT THE | = = 
“vy CO 
UNIVERS * COLL 
LONDON 
atk 

INSTITUTE OF 

Sag eas 

ARCHAEOLOGY | 


fo | LIBRARY 


hls vee: 
7 ’ 
- 


2 » 4 


Wi ; 


So. ea 


yee.) | | 
We hh TUG LB yah 
% wi he #$y es 
Hoe ea Saker 


vst 


A - 
hee} 
-; ‘1 
m4 > 
MP 
“i et 4 


wh i 
a ,ATVE? 
.s 


me . oe status and dignity of a science. 


f te “the tahesitanee of “Ability. Epgar 

_ ScHusrER, D.Sc., Formerly Galton ab Fellow, 

" and Ernen M. ELDERTON, Galton Scholar, Price 8s. net, 
a Sold, pile hee complete sets. 


rst Study of the Statistics — of 


Tasanity and the Inheritance of the Insane Diathesis. 


-- By Davip. Heron, D.Se., Formerly Galton Research: 


Fellow. Price 3s. net. 


II. The Promise of Youth and the Perform-. 


ance. of Manhood... By Epéar Scuusrmr, D.Se., 
~ Formerly Galton Rosbarck Fellow.  Pyrice 2s. 6d. net. 


Iv. On the Measure: of the Resemblance of 


First-Cousins. By Erun, M. Expmrton, Galton 
- Research Fellow, assisted by Kari PEARSON, F.R.S. 
Price 38. 6d. ‘net. 

v., A First Study of. the Inheritance of 
Vision and of the Relative Influence of Heredity. 
and Environment on Sight. By Amy BARRINGTON 

‘ands ‘Karn Pearson, F.R.S. Price 4s: net. 

VI. Treasury of Human Inheritance (Pedi- 

~ grees of physical, psychical, and. pathological 
Characters. in. Man). Parts I and II (double part), 
Diabetes insipidus, . Split-Foot,-.. Polydactylism, 

Serum, Tuberculosis, Deaf-Mutism, and 
Legal Ability.) Price.14s. net. 

. The Influence of Parental Occupation 
-and Home Conditions, on the Physique of the 
Obie By ETHEL M. ELDERTON,, Galton Research 
ellow.* . - 


“Environment ‘and Defective Physique on the Intelli- 
: ~ gence of School Children. _ By. Davin. Hmron, 
MM, A, DSc, Formerly Galton Research Fellow. 
[Out of print. 
’ TX. ‘The Treasury of Human Inheritance 
(Pedigrees of physical, eee and pathological 
. Characters in Man), iit. .(Angioneurotic 
- Oedema, ermscbroditena,, seat Matene Insanity, 
- Commercial Ability.) Price. 63, net. 


[Shortly 
. VIII. The Influence of | Unfavourable Home™ 


| Eugenics Laboratory. Publications. 


‘Memoir Series 

ca he The. Influence of Parental Alcoholism 

on the Physique and Intelligence of the Offspring. 
By Erpen M. ELDERTON, assisted by Karn Pearson. 
Second Edition: Price 4s. nets 

XI, The Treasury of Human Inheritance 
(Pedigrees of ‘physical, psychical, and pathological 
Characters in Man). Part IV, (Cleft Palate, Hare- 
Lip, Deaf-Mutism, and Congenital Cataract.) Price 
10s, net. 

XII; The Treasury of Human Inheritance 
(Pedigrees “of May). Pe psychical, and pathological 
Characters in ant) Parts V and VI. (Haemophilia.) 
Price 15s. net. 

XIII. A Second Study of the Influence of 
. Parental Alcoholism on the-Physique and Intelligence 

of the Offspring. By Kart Pransoy, F.R.S., and 

Eran, M: Enpprton, Price 4s. net. 

(aN A Preliminary Study of BHxtreme 
» Alcoholism in Adults, By Amy BaRRineton and 
Kari Prarson, P.R.S., assisted by Davin. Huron, 
D.Sc. Price 4s, ‘net. 

“XV. The Treasury of Human Inheritance. 

_. Dwarfism, with 49 Plates of Illustrations and 8 Plates 
of Pedigrees. Price 15s. net. 

XVI. The Treasury of Human Inheritance. 
. Prefatory matter and indices to Vol. I.-- With 
‘-Frontispiece- Portraits of Sir Francis Galton and 

_ Ancestry. Price 33. net. 


AVIT. ‘A Second Study of Bietrome ‘Aloohor 


ism in Adults. “With special reference to the Home- 
_ Office -Inebriate Reformatory: data. By Davin 
« »Hpron, D.Se... Price 5s. net: 

XVIII. On the Correlation of Fertility with 
- Social Value. A Cooperative Study. Price 6s, nei. 
xIX—X=X._ Report on the English Birthrate. 
Part-I. England, North°of the Humber, By Evxen 
1 a ELDERTON, “Galton yoy one Fellow. - Price 

9s, Neb. 


"LECTURE SERIES. Price Is. net och: (Nos. lll and X to XH excepted). 


I. The Scope and Importance to the State 


<. of the Science of National Eugenics. By Karn 
‘Pearson, F.R.S. Third Edition. 
tl. The Groundwork of Hugenics. By Karn ; 


PrArson, F.R.S,. Second Edition. 
“mm. ‘The Relative Strength of Mirtuhe, and 
_ Nature. Much enlarged Second Edition. - Part I. 
‘The Relative Strength of Nurture. and Nature, 
(Second Edition revised.) “By Evan, M. ELpERton. 
- Part EI. 
Problem of Nurture and Nature. (First Issue. ) OY. 
Karu Parson, F.R.S. Price 2s. net. 
ay. On the Marriage of First, ‘Cousins. ‘By 
“ETHEL M. Etprrton, 


ve The Problem of Practical Maxcnicn: By | 


hse aa SOAREON, F.R.8. Second Edition. 


“Some Recent - a aleterpicte ona of. the: — 


NWI. Nature and Nurture, the Problem of the 
. Future. By Karu Prarson, F:R.S,. Second Edition. 
VII. The Academic Aspect of the Science of 
National Eugenics. By Kanu PrArson, F.R.S. 
VIII. Tuberculosis,. Heredity and Environ- 

-- ment, By Karn Prarson, F:R.S: 

Tx. Darwinism, . Medical Progress and 
--Kugenics.. The Cavendish Lecture, 1912... By Karn 
Parson, F.R:S. 

x, The Handicapping of the First-born. By 
Kart Puarson, F.R.S. © Price 2s. net. 


“XI. National Life from the Standpoint of 


~ Science, . (Third Issue.)  By- BABE Prarson, F.R.S. 
- Price 1s. 6d. ret; 
“XII. The Function of Science ‘in the Modern 
*. State. - (New teks aay Karu PEaRson, ERS. 
zines a net. ; 


The following work pr epar ed in the Bonare Laborato 
ga “Messrs. Wyman an 
See ae ‘The English Convict, A Statistical Study. By CHARLES Gorine, M. D. Text. 

as Tables of Measurements (printed by Convict-Labour).. 


a can be obtained as. a Government erat froin 


Sons, Ltd. | 


ae Qs. 
’ Price 5s. 


” ; “Te Basen Convict, An Abridgement. New ae with Pauses by Karu PEARSON, E. Si: Pri vce 3s. 


_ University of” London, University College 


The Biometric Laboratory — 


et {gad by a grant from’ the Worshipful Company of Drapers) 
» Tutt the phenomena of any branch of knowledge. have been: submatted to mecsurement and number it cannot assume 


FRANCIS GALTON. 


Under the direction of Professor art PEarson, F:R.S. Asbiitants: J ULIA. BELL, M, AS “ADELAIDE G, Dayin, B. Se. ; j 


- Crewdson Benington Student in Anthropometry : ‘Mirra L. Tinpesty; Researeh Assistant: H, B. Sopmr, M.A. 
- This laboratory provides a complete training in modern statistical methods and <is ty ee Ui ie so as. fo 


~ assist. research workers engaged on biometric problems. 


fue generations, either physically or mentally. 


~The Laboratory was founded by Sir Francts Gantoy and is andor the supervision ‘of Professor Karn Prarson, F. Rs oe 


eS Tim eee ae es ee The Francis Galton Bugenics Laboratory” : 
> Nations Bugenios is, the study ly of agencies under social control, that metiy ueprawe ‘on tmpair the ‘racial qualities soy 


Galton Research Fellow : Erne M, ELDERTON ; Assistants: E..C. Ruopus, M.A., Mary Sprgar, B.Sc., M. Nour Kany. 


AR : Secretary : Marcarnr Movt. 


“It was the intention of the Bounder ‘that the Labsiaoy should: serve Gi) asa storehouse of statistical material 
bearing’ on the mental and physical conditions in -man,>and the relation of these conditions to inheritance. and 
- environment}; (ii) asa centre for the publication or other form of distribution of information concerning National 


ge ; “Gii) ‘as a school for training and assisting research workers i in special problems in Eugenics, 
iors: courses are. pramlek fi per those whe are engaged | in social, medical, or anthropometric work, 


= Z 


AAY 


¥ .< - bY od ie As ee NIE As VRE NO, Sedat wee a ys x 
’ 4 op ah i w BE pep eee ; a fe ss 


the’ Lite, Letters, and Lahours ¥ Francis mae 


Vol. I. Birth 1833 to. arrose 1853 


WITH 5 PEDIGREE PLATES AN D 72 PHOTOGRAPHIC. PLATES, FRONTISPIECE 
_AND 2 TEXT- FIGURES — 13 ae 
- Price 24s. net 
“Tt is nok ine much to say of: this book that it will never ‘cease to be memorable,” ‘Never will man hold in 1 his 
hands a biography more careful, more complete.”—The Times er. 
“A monumental tribute to one of the most suggestive ‘and. inspiring men of oe tines. os SP avhinnsr adie aa - 


“Tt was certainly fitting that the life of the great exponent of heredity should be written by his. great disciple, and it; 
is gratifying indeed: to find that he has made af it. what uae Weshous Se ae bp feriated a CEA, hoo "Daily 
Pelegraph ‘ ; esi ae ce eaten * : ; 


Tables for Statisticians & Biometricians Wg 
Edited by KARL PEARSON, PRS. Po ee eee. 
‘Price. 135. 6d. net” ep! eA ce se a Oe As 


“To the workers in the difficult field of kipher statistics such. aids are savetisbie® Their obloutatian® and saplegeber 
was therefore as inevitable as the steady progress of a ‘unethod which brings within: grip of. mathematical analysis the - 
highly variable data of biological. observation. The immediate cause for congratulation is, therefore, not that the: tables, 
have been done but that they have been done so well.......The Solas: is Tamed ccace to all who are. sebaeeds in serious 
statistical work.”—Sevence ' 


“The whole work is an eloquent testimony to the self- effacing tdhepar ofa body of men ‘and women whi desirét to’ save” 
their fellow scientists from a great-deal of irksome arithmetic ; and the total time that will be saved in the future by the © : 
publication’ of this work iB, of course, incalculable... To, the statistician these. tables re be: upisngnsaile: "—Journal i 
of Education ~ 4 


“The issue of these tables is a natural outcome of Professor ‘Karl Bareoa Work, ena apart Boe ‘thole value for 
those for whose use they have been prepared, their assemblage in one.volume marks an. ‘interesting stage in the progress . 
of scientific method, as indicating the number and importance of the calculations which peas are » designed 9 tig poe i 

- - > Post Magazine 


(Copies: of the Corrigenda to these ‘Tables can. “be ‘obtained by former a as a 
by sending a stamped arid aes a see to Mr C. ®, ogeke: | 


Tracts for Computers : 
Ase ie by, KARL PEARSON, F. “R. S.. 


Biometrika 


Edited by KARL PEARSON, F. RS By Sir FRANCIS pune PR: 
Aus _ Price 9s. net : 


Appears about four times a year. A ‘volume “a he. ae asa record ae the changes i in ment: 
containing about 400 pages, with ei and tables, « and physical characters of any individual. Itshould. 
is issued aside ; | be started by every parent at the birth of an infant 

Ga are, a - and continued during childhood, The individual 

Subscription price, payable m advance, | when adult, carryingon ‘the record for the remainder 
40s. net per volume from Volume era _ of life, completes a history j peeve to ale 

onwards. ao og it aeruey, and age 


‘CAMBRIDGE UNIVERSITY PRESS - 
~@..F. CLAY, Mansazn 
LONDON: FETTER LANE, E, C. 1 


_ DEPARTMENT OF APPLIED STATISTICS, 
oe UNIVERSITY OF LONDON, UNIVERSITY COLLEGE 


_DRAPERS COMPANY RESEARCH 
~ MEMOIRS 


- BIOM ETRIC SERIES XI 


s STUDY OF THE LONG. L ONES OF THE 
ae _ ENGLISH SKELETO. | 


ee ok BYE ne £ 
_ KARL PEARSON, F.R.S. AND JULIA BELL, M.A. 


| a ATLAS 
PART , SECTION Il. <THE FEMUR OF THE PRIMATES 


- PHOTOGRAPHIC PLATES LX to CI, anp 
| TABLES OF FEMORAL MEASUREMENTS OF ‘THE PRIMATES 


@ 


- CAMBRIDGE UNIVERSITY PRESS 
C.F. CLAY, MANAGER 
- LONDON: FETTER. LANE, EC. 4 
: ALSO 
~H.K, LEWIS & Co., LTD., 136, Gower Street, London, W.C. I 
eu a WESLEY & SON, 28, Essex Street, London, W.C. 2 
‘Chicago: University of Chicago Press 
‘Bombay, Calcutta, Madras: Macmillan & Co., Limited © 
Toronto: J.'M. Dent & Sons, Limited 
Tokyo: The. ‘Maruzen-Kabushiki-Kaisha 


Ae ADH 
3 ‘Price, T eat and Atlas, Part I, Section L, Forty Shillings net 


? The Cambridge: Uasiorath ? Pres ‘Fetter Tae, eet B Cie aad, an gaan ae 


now the sole Agents for the sale of the following publications, of the Galion Ge a Nah Hee 

Brometric Labgratories, University of London > v ee a 

Biometric. Laboratory — Publications _ 
| Drapers’ Company: Research Memoirs 


irs : - Biometric Series. | - x 
I.. Mathematical Contributions to the VI. Albinism in ~ “Man. Bue Sena Parson, 


© Theory of \Evolution—XIII.. On the, Theory of (|. E. Reena ae) and ©. H. UsHEr. ees Part. I, ot 
Contingency and’ its Relation to Association and |, \.and Atlas; Part I. Price 35s.’ net, 
Normal Corrélation. By Kart Prarson, F.R.S. VII. Mathematical | Gontebutions ‘to. the 
Price 4s. net. _ . Theory of Evolution. XVIII. On a Novel Method 

II. Mathematical . Contributions to the. of Regarding the Association of two Variates classed 
Theory of Evolution.—XIV.: On,the Theory or =)” ee in Alternative Caen By ‘KARL PHARSON, © sh 
Skew Correlation and Non-linear. Regression. RY : — ERS. \ Price 48. net... ce : 
Kart Pmarson, F.RS. Price’ 5s. net. bore Albinism in Man. “By ‘Kart Pearson, E: 

Ill. Mathematical Contributions to. the ojo o> Neer tesa, ‘and. C- ‘A, Usuer. Text, Part II, 
Theory of Hvolution.—XV. On. the Mathematical | and ‘Atlas, Part IL. Price 30s. net... Saeees 
Theory of Random Migration. | By Kart Pearson, IX. Albinism ‘in- Man... By, KARL ‘PRanson, woe 
F:R.S;, with the assistance of JOHN BLAREMAN; M.Sc... Nerriesuir, and ©. H. Usumr. Text,” Part J, 
Price Ba, net. re and Atlas,” Part TV. Price 21s, net. 

IV. Mathematical Contributions - to the x. A Study of the Long Bones of the English “hy 
Theory of EKvolution.—XVI.. On. Further ‘Methods Skeleton... By Karu Prarson, F.R.S., and Juni ~ 
of Measuring Correlation. By Kart PEARSON, BOB Sy 2h hist BELT AM, AL) Parts bos he Femur, - “Text and Atlas, 

Price 4s. net. “| Price 80s. net, . (224 pp pp. -459 plates.) 

V.. Mathematical Conehiuetions to ‘the XI. A Study of the ong Bones of the English 
Theory of Hyolution:—XVII..-On Homotyposis in “Skeleton. Part I, Section If. The Femur of Man: 
the Animal radia oA Cooperative ee een with special reference to other Primate Femora. Text 

» [Shorily. : and Atlas. Price 40s. net. (Pte, PP: #46 cree a 


Studies in National Deterioration... ee tee 
I. On the Relation of Fertility in Man to ONT A ‘Third Study of ae Statistics oe nN : 


Social Status, and on the changes in this Relation’. {‘._. Pulmonary Tuberculosis. The. Mortality of the: 

that have taken place in the last 50 years. By .| Tuberculous. and. Sanatorium’ Treatment. . By 

Davin Herron, M.A., D.Sc. Price 6s. net... Sold only» |’ W. P, Experron, FLA, and S23. PERRY, foes * . 
with complete ‘sets. Price 3s. net. REE 


II. .-A First Study ‘of the . Statistics “of. | 


Pulmonary Tuberculosis. (Inheritance). By “Karu Vil. Qn the Intensity oF Natural Selection t 


in Man. (On the Relation of Darwinism to the 


erm at ERS.» Price 3s. Hele poe only with. come ‘Infantile | Death-rate.) By. E.. C. BROW, ‘DSc. . 
Il. A Second Study of the Statistics of | , Priog 38. net. eae 
Pulmonary Tuberculosis, Marital .Infection, - By VIL: A Fourth Study pd the. Statistics. “of i ny 
Ernest’ G. Pops, ‘revised by Kart Pearson, F.R.S. Pulmonary Tuberculosis : the: ‘Mortality. ‘of ~ the ; 
With an Appendix on, Assortative Mating by TREE . © 'Puberculous: Sanatorium and Tuberculin Treatment. 9 
ai M, Experton. Price 3s, net. . By W. Patty ELpERTon, ELA, »and Swney J, Purey, BS ORO Spe aaa 
_ IV... The. Health of the School-Child in re- ALL, A. Price 3s. net. 5 alee ety cash 
lation to its: Mental Characters. By Karu.PEaRson, $ j een 
E.B.S. aa [Shorély. IX. A Statistical Study of Oral ‘Tardieu 
V. On the Inheritance of the Diathesis of tures. in School’ Children’ with special reference-to- 
Phthisis and Insanity. A Statistical Study based Parental, . Environmental and’ Class Differences. 
upon. the) Family History. of 1,500 Criminals.’ By By M. H. Wittiams, M.B., Juira BEtn, sat ae % 


CHARLES GORING, M.D., BSe: Price Beets i akin aen oe ORT Puarson, ERS. Price Re, we 


Technical Soiise 


I....On a Theory ofthe Stresses in Crane . | V. An Rxbetimentall Study. of the Stresses. 
and Coupling Hooks with Experimental Comparison /|'.|. in Masonry Dams.’ By Kart Parson, F.R.S., and 


with Existing Theory. .By E.'S. Anprrws, B.Sc. Eng., A. F. Camppenn PoLnarn, assisted by C. W. WHEN, 
assisted by: Karn PEARSON, F.R.S, Lsswed. Price 33: net, BSc. Eng., and L. BR RicBARDsoN, Bas Assued. vi 
II. -On some Disregarded ‘Points’ in the «| ” Price: “Ts. net. wh 
Stability of Masonry Dams,’ By L. W. Aroumrizy,” | saa 
assisted by Karu Parson, ERS. Issued. Price VI. ‘On a ‘Practical phsory ‘of: Elliptic. and 
7s. net. Sold only. with complete sets: Pseudo-elliptic Arches, with special reference to the 
III. On the Graphics of Metal Arches with ideal Masonry Arch. By KagL’ PeArson, F.RS., ae 
special reference to the Relative Strength of Two- W..D. Reynoups, B.Se. Eng., and W.-K. Stanton, Tea, Nae 
preted, Three-pivoted: and. Built-in-Metal | Arches; _B. Se, Eng. Lsewed.. gr ice 48. net. ae 
By L. W. Atoumriay and Kar. PARSON, ERS. SA 
Tevet Price 5s. net... decal ‘VIL. On the Moraion’ peauiinee from Piexiire aut 
IV. -On Torsional Vibrations in Axles and in Prisms with Cross-Sections of Uni-axial. Symmetry 
Shafting. Hy f KARL PEAMSON, ERS. Issued. Price |. only. By A, W. Youne, Eraun M. Enpmrron’ ape 
6s. net. > Kar PBARSON, F.R.S. Issued. eats 4s. 6d: net. 
Con of. ies Delk. and of the Fray. Ce. 
I. The Influence. of Parental Alcoholism hia ae Social Proplems: Their ecathient) Past, PLA 
on the Physique and, Ability of the Offspring. A ‘Present and Future. By Kare. PEARSON, EF. RS. ess 
Reply’ to the Cambridge Economists. By Karp |) Price 1s. net. - eta 
PEARSON, F.R.S. Pride 1s: “net. ie Vi. Hugenics. and Public Health, Testis: mn) ee a 
II. Mental Defect, Mal-Nutrition, and the | the York Congress of the Royal Sanitary Institute. sakes 
Teacher’s Appreciation of Intelligence: A Reply. to.) By Kart Prarson, FVR.S, Price Is: net. Cae ee 
Criticisms of the Memoir on, ‘The Influence ‘of VIL Mendelism and the Problem of: Mental ies ate Se ae 
Defective Physique and Unfavourable Home Environ- |, Defect; I. A Oriticism of Recent American Work. Ps ei Ne eg 
ment. on the Intelligence of School Children.’ By Davin Heron, D.Sc. (Double Number) Price2s. net 7 
Davip Heron, D:Se. Price 1s. net, tee WALL Mendelism and the Problem of Mental 
Tit. An Attempt to. correct. some. of. ithe yt > Defect. . Il.) The ‘Continuit of Mental Defect, By 
oe made by Sir Victor, Horsiny, F:B.S., Karn PxeARson, EF, B.S. and USTAY A. JAMDERHOLM, REA 
F:R.C.8., and Mary D. Srurer,’ M.D:, im their «Ph.D: ~ Price 1s, tiete. LU ice hit er 
Criticisms of the Memoir: ‘A First Study of. the. rm, Mendelism and the. “Paeblan, of ‘Mental Batak ele yee Sen 
Influence of Parental Alcoholism,’ &e., _ By Kart |. Defect. ILE On the Graduated Character of Mental = = 
Pearson, F/R.S.. Price 18. net. - bi Defect, and on the need for standardizing Judgments’ 
-IV.. The "Fight against Tuberculosis’ and APN ees NG ‘the Grade_ of Social: Inefticiency which. shall. 
the Death-rate from Le es ist ae aie Pransoy, A involve Segregation, By ‘Karu | pa ae ee a 
ERS, Price. Is, met Ban MRM cgi taba So ae sinner Pam Price 2s, Neb rye 
ee The ateny be: el oa hg oO oi gy ait eee 
‘ f.. i. v 1g oy i 7 ad eae irae Cah ine Ae ae ened PT 


oy > 


if ny (RI Pate 
’ Pi > 


pea lUDY SOF THE LONG BONES OF THE 
PINGE SEG OK EEETON 


CAMBRIDGE UNIVERSITY PRESS 


C. F. CLAY, MANAGER 
LONDON ()_FETIER LANE, H-C.4 


LONDON : H. K. LEWIS AND CO., Lrop., 
136 Gower Street, W.C. 1 


LONDON : WILLIAM WESLEY AND SON, 
28 Essex Street, Strand, W.C. 2 


NEW YORK : G. P. PUTNAM’S SONS 
BOMBAY 


CALCUTTA + MACMILLAN AND CO., Lrp. 
MADRAS 


TORONTO : J. M. DENT AND SONS, Lro. 
TOKYO : MARUZEN-KABUSHIKI-KAISHA 


ALL RIGHTS RESERVED 


DEPARTMENT OF APPLIED STATISTICS, 
UNIVERSITY OF LONDON, UNIVERSITY COLLEGE 


DRAPERS’ COMPANY RESEARCH 
MEMOIRS 


BIOMETRIC SERIES XI 


AGS bey sOr tik KONG BONES OF THE 
ENGLISH SKELETON 


BY 
KARL PEARSON, F.R.S. AND JULIA BELL, M.A. 


ATLAS 


PAr ly SEGriONdl fie FEMUR OF FHE- PRIMATES 


PHOTOGRAPHIC PLATES LX To CI, Anp 
TABLES OF FEMORAL MEASUREMENTS OF THE PRIMATES 


CAMBRIDGE 
AT THE UNIVERSITY PRESS 
1919 


ph: 


¥ 7 


i Bit aap i 


P fu Vl ae si slid cae . : 


é 9 \ 2h. Te a 
t J : " on 
CAVALRY ES A 9 SEED aM | oem, le, 
areca WP Sol DEV GLIS 4 he ‘ 
2A MAS SHG Pav ee 


* 


CONTENTS 
I, PLATES 


Prate LX. Comparison of Galley Hill Femur and that of Recent Man. Posterior and anterior aspects. 

Pirate LXI. Comparison of Galley Hill Femur and that of Recent Man. Mesial and lateral aspects. 

Puate LXIT. Relationship of the Yossa hypotrochanterica to the Fossa angulolateralis. The Fossa hypo- 
trochanterica in paired Egyptian femora; the same in chimpanzee femora with apparent transition to 
the Fossa angulolateralis, as illustrated in gorilla femora, 

Priate LXITI. Anterior aspect of Femora of Orang, Mousterian Man and Recent Man of primitive type 
to indicate how, as far as size is concerned, Man of the Neanderthal type bridges the gap between 
Anthropoid and Recent Man, 

Prats LXIV. Posterior aspect of femora as in LXITI. 

Prats LXV. Illustrations of the “Frontal Pilaster” and “Lateral Protrusion of the Anterior Face” in 
Man, the Lion, Lemurs and the Kangaroo, 

Pratr LXVI,. Comparison of fossil and recent Hylobates; femora of Dryopithecus rhenanus and H. 
miillert in anterior and posterior aspects. 

Puate LXVII. Illustrations of Gruber’s Processus supracondyloideus internus in a lion’s femur and a 
human femur (skiagram). Compare Plate XX VI. We possess two further skiagrams of this process 
in man, 

Prats LXVIII, Example of Wilbrand’s process (? “Fourth” Trochanter) in a Barbary ape and sketches 
after Andrews of the “Fourth” Trochanter in the Palaeomastodon. Comparison should be made with 
Plates XXIV, XXV and XXVIII. 

Puate LXIX. Anterior aspect of the Femora of the Lemuroidea. This plate contains femera of Pro- 
pithecus diadema, Avahis laniger, Lemur macaco (lewcomystax), Lemur macaco (niger), Lemur catta, 
Lemur rubriventer, Chirogaleus, Loris gracilis, Galago crassicaudata, Nycticebus javanicus, Perodicticus 
potto and Tarsiws spectrum. 

Piatt LXX. Posterior aspect of the same femora as in the preceding plate. 

Prats LXXI. Anterior aspect of Femora of the Lemuroidea. This plate contains femora of specimens of 
Lemur rufifrons, Lemur macaco (leucomystax), Lemur macaco (niger), Lemur mongoz (melanocephalus), 
Lemur coronatus, Hapalemur griseus, and Galago alleni. L. rufifrons provides a good illustration of 
a “frontal pilaster.” 

° 

Prats LXXII. Posterior aspect of the same femora as in the preceding plate. 

Prate LXXIII, Anterior aspect of Femora of the Cebidae. This plate contains femora of Ateles ater, 
Lagothria humboldtw (young specimen), Cebus capucinus, Cebus flavius, Cebus 4, and Mycetes 


palliatus. 
Pirate LXXTV. Posterior aspect of the same femora as in the preceding plate. 


Pirate LXXV. Anterior aspect of Femora of the Cebidae. This plate contains femora of Pithecia 
monachus, Chrysothria sciurea (two specimens), Jacchus (three specimens), Hapale jacchus, Midas 
chrysoleucus, and Midas ursulus, 


Pirate LXXVI. Posterior aspect of the same femora as in the preceding plate. 
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Puate LXXVII. Anterior and posterior asp2cts of R. and L. femora of Brachyurus rubicwndus (young 
specimen). Conspicuous “posterior fossa.” 


Prate LXXVIIT. Anterior aspect of Femora of Simiadae, Colobus satanas, and of Cebidae, Callithrix 
personatus, Ateles paniscus, and Nyctiprthecus lemurinus. 


Pirate LX XIX. Posterior aspect of the same femora as in preceding plate. 


Puare LXXX. Anterior aspect of Femora of Simiadae, Macacus speciosus (Japanese ape), Macacus 
inwus (Barbary ape), Cercopithecus lalandii, and of Cebidae, Midas ursulus and Midas midas. 


Pirate LXXXI. Posterior aspect of the same femora as in preceding plate. 


Pirate LXXXIT. Anterior aspect of Femora of Lemwroidea, Propithecus deckeni, Chiromys (Aye-Aye), 
and of Simiadae, Cercopithecus (three specimens), and Semnopithecus (two specimens). 


Prats LXXXIII. Posterior aspect of the same femora as in preceding plate. 


Prats LXXXIV. Anterior aspect of Femora of the Simiadae. This plate contains femora of Papio 
maimon, Nasalis larvatus, Semnopithecus entellus, 


Pirate LXXXYV. Posterior aspect of the same femora as in preceding plate. 

Pirate LXXXVI. Anterior aspect of Femora of the Simiadae. This plate contains femora of Papio 
porcarius (Chacma), Papio hamadryas, Macacus nemestrinus, and Macacus rhesus. 

Puatr LXXXVII. Posterior aspect of the same femora as in the preceding plate. 


Prare LXXXVIII. Anterior aspect of Femora of the Simiadae. This plate contains femora of Oyno- 
pithecus niger and Macacus cynomolgus (two specimens). : 


Pirate LXXXIX. Posterior aspect of the same femora as in preceding plate. 


Pirate XC. Anterior aspect of Femora of the Simiadae. This plate contains femora of Cercocebus 
aterrimus and Cercocebus albigena. 


Pirate XCJ. Posterior aspect of Femora of Cercocebus albigena and Cercocebus uterrimus. This plate also 
illustrates the existence of a “‘posterior fossa” in both cases. 


Prats XCII. Anterior aspect of Femora of Racial Dwarfs, Andaman and Bushmen. 
Puiate XCIII. Posterior aspect of the same femora as in preceding plate. 


Pirate XCIV, Anterior and posterior aspects of the Femur of an Achondroplasic dwarf of Sudanese 
origin. This plate to some extent illustrates how pathological femora tend to exhibit reversionary 
characters. 


Pirates XCV“ and XCV®. Anterior and posterior aspects of the Femora of (?) an ateleiotic dwarf of 
Egyptian origin. The dwarf was, however, pathological, if ateleiotic, the dwarfism being accompanied 
by hemiplegia and partial paralysis of the left side, Note in particular the extreme torsion and 
deformation of head in the left member, 


Puate XCVI. Anterior aspects of Primitive Race (Australian) Femora and of a very primitive Recent 
Man femur. Note the large lipped Yovea capitis and great obliquity of the former, and the horizontal 
character of the proximal surface of neck and the high Pithecoid Index (97:7) ofsthe latter. 


Pirate XCVII. Posterior aspects of the same femora as in preceding plate. 


Prats XCVIII*. Comparison of the anterior aspect of Femur of Infant Man with those of the Infant 
Orang and Infant Chimpanzee. These photographs illustrate how much closer the resemblance of the 
femoral shafts are in’ the infants of Man and of the Anthropoids than in the adults, 


Prare XCVIII*. Comparison of posterior aspects of Infant Orang and Infant Chimpanzee. 


Pirate XCIX. Comparison of the Femur of Infant Man with that of the Infant Gorilla. This plate again 
shows that in the shaft of the femur Infant Man and Infant Anthropoids are more alike than the 
adults, 


CONTENTS vil 


Puates C* and C®, Anterior and posterior aspects of American and European Lemuroid femora in 
comparison with the femora of existing Tupaids, Lemuroids and Cebidae. The fossil Lemuroids are 
represented by Adapis parisiensis, Notharctus tenebrosus (Leidy), and Notharctus osborni; the Tupaids 
by Tupaia chrysurus, the Lemuroids by Zarsius spectrum, Perodicticus potto, Chyromys (Aye-Aye), 
Lemur catta and Lemur rubriventer; the Cebidae by specimens of Jacchus and Cebus. Judged by the 
test of the Aspalacoid Index there is considerable differentiation between Wotharctus tenebrosus and 
Notharctus osborni; the former approaches the Lemur proper, the latter resembles more closely the 
Tarsiidean group, to which the Aye-Aye approximates; it is thus more primitive and Tupaid in 
character.» This primitive feature is more or less preserved in the marmosets. It is not present in the 
European fossil lemur nor in any Old World monkeys, 


Prates CI* and Cl®. Skiagrams of sesamoids of the knee-joint in the case of Man. These plates show 
the lateral fabellae in J, gastrocnemius in the case of man. 


II. TABLES OF MEASUREMENTS 


Measurements of Femoral Characters of the Primates (Man, Anthropoids, Lesser Apes 
and Lemuroids). 


TaBLeE I. (Absolute Measurements, General Indices, and Indices of Proximal Epiphysis.) 


TasLe IT. (Indices of the Shaft, Indices of the Distal Epiphysis, and Remarks on Descriptive Characters.) 


ERRATA 


Puares LXXV and LXXVI. For Pithecta monarchus read Pithecia monachus. 
Puate XCVI. For ‘‘ Note the large lipped fovea of the latter” read ‘Note the large lipped fovea of the former.” 
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THE ENGLISH LONG BONES 


Il. Tue Femur OF THE PRIMATES Pratt LXIII 


A B : C 


ANTERIOR ASPECT OF FEMORA OF ORANG (A), OF HOMO MOUSTERIENSIS (HAUSER/) (B), AND OF RECENT 
MAN* OF PRIMITIVE TYPE (C). TO INDICATE HOW NEANDERTHAL MAN BRIDGES AS FAR AS SIZE 
CHARACTERS ARE CONCERNED THE GAP BETWEEN ANTHROPOID AND RECENT MAN. 


THESENGLISH LONG BONES 


Il. Tue Femur oF THE PRIMATES 


A B 


POSTERIOR ASPECT OF FEMORA OF ORANG (A), OF HOMO MOUSTERIENSIS (HAUSER 
MAN OF PRIMITIVE TYPE (C). TO INDICATE HOW NEANDERTHAL MAN BRI 
BETWEEN THE ANTHROPOID AND RECENT MAN, 
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THESENGEISH LONG BONES 
I]. THe Femur or THE PRIMATES Prare (xviii 


ILLUSTRATIONS OF THE PROCESSUS SUPRACONDYLOIDEUS INTERNUS OF GRUBER IN A LION’S 
FEMUR (BIOMETRIC LABORATORY) AND IN A HUMAN FEMUR (SKIAGRAM FROM THE FULHAM 
MILITARY HOSPITAL, NOW AT THE ROYAL COLLEGE OF SURGEONS). COMPARE PLATE XXVI 
AND TEXT P. 385 ET SEO: 
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EXAMPLE OF WILBRAND’S PROCESS (QUERY “FOURTH” TROCHANTER) IN THE FEMUR OF A BARBARY 
APE (MACACUS JNUUS). B, COMPARE PLATES XXIV, XXV, AND XXVII. A AND C, SKETCHES 
AFTER ANDREWS (BIBL. 95, PLATE XVI) SHOWING “FOURTH” TROCHANTER IN PALAEOMASTODON 


BEADNELLI (ANDREWS) FROM THE FAYUM. B=NATURAL SIZE; A AND C=} NATURAL SIZE. 
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ANTERIOR ASPECT OF FEMORA OF THE LEMUROIDEA. A, PROP/ITHECUS DIADEMA, B, AVAHIS LANIGER, 
C, ZL. MACACO (LEUCOMYSTAX). D, L. CATTA. E, L. RUBRIVENTER. F, L. MACACO (NIGER). 
G, TARSIUS SPECTRUM. H, LORIS GRACILIS, 1, GALAGO CRASSICAUDATA. J, NYCTICEBUS JAVANICUS. 
K, PzRobIcTICUS POoTTO. lL, CHIROGALEUS. NATURAL SIZE. 
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POSTERIOR ASPECT OF FEMORA OF THE LEMUROIDEA. A, PROPITHECUS DIADEMA. B, A VAHIS LANIGER. 
C, L. MACACO (LEUCOMYSTAX). D, L. CATTA. E, L. RUBRIVENTER. F, L. MACACO (NIGER). 
G, TARSIUS SPECTRUM. H, LORIS GRACILIS. 1, GALAGO CRASSICAUDATA. J, NYCTICEBUS JAVANICUS. 
K, PeRoDICTICUS POTTO, LL, CHIROGALEUS. NATURAL SIZE. 
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PoteeNGEISH LONG*BONES 


II]. Ture Femur oF THE PRIMATES Pirate lo LET 
B E 
A G D F G 


ANTERIOR ASPECT OF FEMORA OF THE CEBIDAE. A, AZELES ATER. B, C, LAGOTHRIX HUMBOLDTII, 
Ren lee Cereus cirucivus. E, CEBUS FLAVIUS, F, Cepus —_? G, MYCETES PALLIATUS. 
NATURAL SIZE. 
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ll) THe Femur or tHE -PRIMATES Prare. ioX X EV, 
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POSTERIOR ASPECT OF FEMORA OF THE CEBIDAE. A, ATELES ATER. B, C, LAGOTHRIX HUMBOLDTII, 
RevANDee DD CEBUS CAPUCINUS, EE, CEBUS FLAVIUS. F, CEBUS 2? G, MYCETES PALLIATUS, 
NATURAL SIZE. 
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Il. Tue Femur oF THE PRIMATES PEATE LX XV 
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ANTERIOR ASPECT OF FEMORA OF THE CEBIDAE. A, P/THECIA MONARCHUS. B, CHRYSOTHRIX 
SCIUREA Il. ' C, CHRYSOTHRIX SCIUREA \. DD, JaCCHuUS —? 1. E, /accHuus.—? II. 
Ee JACCHUS AURITUS. G, HAPALE JACCHUS. H, MIDAS CHRYSOLEUCUS. I, MIDAS 
URSULUS I. NATURAL SIZE. 
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Il. Tue FEMuR OF THE PRIMATES Prareals OVI 
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POSTERIOR ASPECT OF FEMORA OF THE CEBIDAE. A, P/THECIA MONARCHUS. B, CHR YSOTHRIX 
SClUREA Nim CMCHRYSOTHRIX SCIURES I De faccHus:-——? I.  E, /AaccHvs ——? II. 
Boe [ACCHUS AURITUS, Gye APALE VACCHOS. H, MIDAS CHRYVSOLEUCUS. I, WIDAs 
URSULUS 1. NATURAL SIZE. 
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THE ENGLISH LONG BONES ; 
I]. Tue Femur or THE PRIMATES Pratenls XVI 
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ANTERIOR ASPECT OF FEMORA OF SIMIADAE (A) AND CEBIDAE (B, C, D). A, COLOBUS SATANUS. 
B, CALLITHRIX PERSONATUS. C, ATELES PANISCUS. D, NVCTIFITHECUS LEMURINUS. NATURAL SIZE. 
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POSTERIOR ASPECT OF FEMORA OF SIMIADAE (A) AND CEBIDAE (B, C, D). A, COLOBUS SATANUS. 
B, CALLITHRIX PERSONATUS. C, ATELES PANISCUS.. D, NYCTIPITHECUS LEMURINUS. NATURAL SIZE. 
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ANTERIOR ASPECT OF FEMORA OF SIMIADAE (A, B, C) AND CEBIDAE (D, E). <A. AZACACUS SPECIOSUS 
(JAPANESE APE). B, M4c4CUS INUUS (BARBARY APE), C, CERCOPITHECUS LALANDI, D, MIDAS 
URSULUS I]. E, MrpAs miDAS IJ. NATURAL SIZE. 
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II. Tse Femur oF THE PRIMATES PrATES OX 
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POSTERIOR ASPECT OF FEMORA OF SIMIADAE (A, B, C) AND CEBIDAE (D, E). <A, JZACACUS SPECIOSUS 
(JAPANESE APE). B, MacAcUS INUUS (BARBARY APE). C, CERCOPITHECUS LALANDII, D, MIDAS 
URSULUS Il. E, MIDAS MIDAS I]. NATURAL SIZE. 
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Il. Tue Femur oF THE PRIMATES PEATEOIOX XK <1) 
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ANTERIOR ASPECT OF FEMORA OF LEMUROIDEA (A, B) AND SIMIADAE (C, D, E, F, G) A, PROPITHECUS DECKENI. 
B, CHIROMYsS (AYE-AYE). C, CERCOPITHECUS POUSARQUEI. D, CERCOPITHECUS —-? E, CERCOPITHECUS CALLITRICHUS. 
F, SEMNOPITHECUS ——? G, SEMNOPITHECUS FRONTALIS. NATURAL SIZE. 
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POSTERIOR ASPECT OF FEMORA OF LEMUROIDEA (A, B) AND SIMIADAE (C, D, E, F, G). A, PROPITHECUS DECKENI. 
B, Cairomys (AYE-AYE). C, CERCOPITHECUS POUSARQUE/. D, CERCOPITHECUS —? E, CERCOPITHECUS CALLITRICHUS. 
F, SEMNOPITHECUS ——? G, SEMNOPITHECUS FRONTALIS. NATURAL SIZE. 
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ANTERIOR ASPECT OF FEMORA OF THE SIMIADAE. A, PAPIO MAIMON.. B, NASALIS LARVATUS. 


C, SEMNOPITHECUS ENTELLUS. NATURAL SIZE. 
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POSTERIOR ASPECT OF FEMORA OF THE SIMIADAE. A, PAPIO MAIMON. B, NASALIS LARVATUS, 
C, SEMNOPITHECUS ENTELLUS. NATURAL SIZE, 
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ANTERIOR ASPECT OF FEMORA OF THE SIMIADAE. A, PAP/O PORCARIUS (CHACMA). B, PAPzo 
HAMADRYVAS. C, MACACUS NEMESTRINUS, D, MACACUS RHESUS. % NATURAL SIZE. 
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POSTERIOR ASPECT OF FEMORA OF THE SIMIADAE. A, P4AP/O PORCARIUS (CHACMA). B, PAPIO 
HAMADRYAS. C, MACACUS NEMESTRINUS. D, MACACUS RHESUS. 2% NATURAL SIZE. 
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ANTERIOR ASPECT OF FEMORA OF THE SIMIADAE. A, CYNOPITHECUS NIGER. B, MACACUS 
CYNOMOLGUS 1. C, MACACUS CYNOMOLGUS II. NATURAL SIZE. 
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POSTERIOR ASPECT OF FEMORA OF THE SIMIADAE. A, CYNOPITHECUS NIGER. B, MACACUS 
CYNOMOLGUS 1. C, MACACUS CYNOMOLGUS II. NATURAL SIZE. 
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II]. Tne Femur oF THE PRIMATES 
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ANTERIOR ASPECT OF FEMORA OF THE SIMIADAE. A, CERCOCEBUS ATERRIMUS. 
B, CERCOCEBUS ALBIGENA, NATURAL SIZE 
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I]. THe Femur or THE PRIMATES Pratt XCI 
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POSTERIOR ASPECT OF FEMORA OF THE SIMIADAE. A, CERCOCEBUS ALBIGENA, B, CERCOCEBUS 
ATERRIMUS, NOTE THE EXISTENCE OF THE POSTERIOR FOSSA IN BOTH CASES. NATURAL SIZE. 
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ANTERIOR ASPECT OF FEMORA OF RACIAL DWARES. 


A, ANDAMAN. B AND C, BUSHMEN. C7RCA $ NATURAL SIZE. 
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POSTERIOR ASPECT OF FEMORA OF RACIAL Dwarrs. A, ANDAMAN. B AND C, BUSHMEN. C/RCA 
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NATURAL SIZE. 


THE ENGLISH LONG BONES 
II. Tse Femur or THE PRIMATES PLATES ClV 


ANTERIOR AND POSTERIOR ASPECTS OF THE L. FEMUR OF AN ACHONDROPLASIC DWARF, OF SUDANESE 
ORIGIN. SKELETON IN THE ROYAL COLLEGE OF SURGEONS. THIS FEMUR ILLUSTRATES HOW 


PATHOLOGICAL BONES TEND TO EXHIBIT REVERSIONARY CHARACTERS, SEE TEXT, P. 442. 
# NATURAL SIZE. 


Lake - 
er wee re k 
a | ee 1d lak, : 
4 : 
=, a9 


Se a i © 
> arr 7 


Li beENGEISH LONG BONES 


Il. Tue Femur or THE PRIMATES PrATE XCVA 


ANTERIOR ASPECT OF FEMORA OF EGYPTIAN DWARF OF ROMAN PERIOD IN MUSEUM OF ROYAL 
COLLEGE OF SURGEONS. PROBABLY A CASE OF ATELEIOSIS, BUT ACCOMPANIED BY HEMIPLEGIA 
AND PARTIAL PARALYSIS OF LEFT SIDE. NOTE THE EXTREME TORSION OF LEFT MEMBER AND 
DEFORMATION OF HEAD. C7RCA 4 NATURAL SIZE. 


THE ENGLISH LONG BONES 


II]. Tue Femur or tHe Primates PLATE XCV EB 


POSTERIOR ASPECT OF FEMORA OF EGYPTIAN DWARF IN MUSEUM OF ROYAL COLLEGE OF SURGEONS. 
PROBABLY A CASE OF ATELEIOSIS, BUT ACCOMPANIED BY HEMIPLEGIA AND PARTIAL PARALYSIS OF 


LEFT SIDE. (I'HE BONES ARE DIFFICULT TO PHOTOGRAPH AS A RED COLOURED PRESERVATIVE 
HAS BEEN USED.) C/RCA 4 NATURAL SIZE. 
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II]. THe Femur oF THE PRIMATES Pirate XCVI 


A B ie 


AUSTRALIAN FEMORA, ANTERIOR ASPECT (A AND B), COMPARED WITH A VERY PRIMITIVE HUMAN FEMUR IN 


BIOMETRIC LABORATORY (C). NOTE THE LARGE LIPPED FOVEA OF THE LATTER AND THE GREAT 


OBLIQUITY OF ALL THREE. C/RCA 2 NATURAL SIZE, 


THESENGLISH LONG BONES 
II. Tue Femur or tur Primates Prare XCVIT 


TYPES OF PRIMITIVE FEMORA. POSTERIOR ASPECT. A AND B, AUSTRALIAN FEMORA. NOTE THE MARKED OBLIQUITY 
IN A AND B, ALSO THE RIM ROUND THE FOVEA CAPITIS IN B. C, PRIMITIVE FEMUR OF UNKNOWN ORIGIN. 
NOTE THE HORIZONTAL CHARACTER OF THE PROXIMAL FACE OF THE NECK AND THE HIGH VALUE (97°7) OF 
THE PITHECOID INDEX IN THE LATTER. C/R&CA 2 NATURAL SIZE. 


THE ENGLISH LONG BONES 
I]. Tue Femur or tHe Primates PEATEs. CaVir L lex 


INFANT ORANG-UTAN, INFANT MAN (15 MONTHS). INFANT CHIMPANZEE. 
ANTERIOR ASPECT. ANTERIOR ASPECT. ANTERIOR ASPECT. 


COMPARISON OF FEMORA OF INFANT MAN WITH INFANT ORANG-UTAN AND INFANT CHIMPANZEE. INFANT MAN 
INCREASED TO APPROXIMATELY SAME SIZE. 
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I]. THe Femur or THE PRIMATES PATER CV Lie 


INFANT ORANG-UTAN. INFANT CHIMPANZEE. 
POSTERIOR ASPECT. POSTERIOR ASPECT. 


COMPARISON OF FEMORA OF INFANT ORANG-UTAN AND INFANT CHIMPANZEE. NATURAL SIZE. 
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I]. Tue Femur or tHe Primates 
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COMPARISON OF THE L. AND R. FEMORA OF THE INFANT GORILLA (A AND C) WITH THAT OF INFANT MAN (B). 
GORILLA FEMORA MAGNIFIED TO APPROXIMATELY SAME LENGTH AS THAT OF ‘THE CHILD. 
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THE ENGEISH LONG BONES 
II]. Tue Femur oF THE PRIMATES Pirate Cla 


SKIAGRAMS OF SESAMOIDS IN THE CASE OF MAN. LATERAL FABELLAE IN UV. GASTROCNEMIUS. 
NOTE HOW LOW THE SESAMOID IS AS COMPARED WITH ITS USUAL POSITION IN LOWER 
FORMS. THROUGH THE KINDNESS OF CAPTAIN S, MELVILLE, R.A.M.C. 
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Il. Tue Femur or THE PRIMATES PLatTe Cls 


SKIAGRAMS OF SESAMOIDS IN THE CASE OF MAN. LATERAL FABELLAE IN VM. GASTROCNEMIUS. 
NOTE HOW LOW THE SESAMOID IS AS COMPARED WITH ITS USUAL POSITION IN LOWER 
FORMS. THROUGH THE KINDNESS OF CAPTAIN S. MELVILLE, R.A.M.C. 


Measurements of Femoral Characters of the Primates (Man, Anthropoids, 
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S 2 ; ‘ = e ze Pn Z 114°0 
_ * M. speciosust (Japanese Ape) a 176't 1764 176-9 175°2 1763 1668 1470 55 |178 179 116 139 228 139 | 387 gO 44 153 St 658 17:3 THT 154 1032 60 580 |329 26:4 29% 263 272 105 196 287 10 To 5970 II! 
; 2, 
L[{x67-9} {167-2} (267-4) (266-8) [267-2] (3608) (2382) x48) |fx6-7) (166) [10-7] [124] [185] [xo-5}] (36x) [x2-9) [24-2] [x32] [exo] (596A) Ca5:3] (x26) [23-1] (x02'8] [7-2] _(55°9] |faors] [23:002) (27%?) [24-32] [22-7] [9:32] [0-72] [27-5?2] [xx-02] | [5%] [469] [x20°0] 
Cynocephalus Cynopitheous niger ... w RFE] roy0 273'33 1730 «109°5. 17535. 108-4 eHpIOs sepa) x04 10-2 7, ret a7 orags| BE3 IESS IST XO FETS? 1435 1645 1105 1066 44 5205275 23°45 33°50 OT 
| 4 s Cynocephalus hamadryas ... + R+L| 242-0 2500 2500 2420 2500 2335 2155 2087 |200 200 108 15:2 29:0 19:0 440 47 «139 «ISZ 47 968? 2r0 144 162 1545 52 63°6 |346 29:1 293 168 108 33:0 140 60 55%5 «1185 
a Cynocephalus porcarius (Chacma) R+L\ 247-0 2535 253°25 2470 2530 240°3 2190'S? 2214 | 24-35 23-75 I-85 16-7 388 266 | 539 16:2 1815 166 17:6 2 2265 179 15°75? 15-4 635 70°65 | 4105 33-4 33% 1315 115 39°45 166 | 8%3 56%7 115%0 
| - Papio maimon « R+L| 257-05 260:0 260:9 254-45 2600 244°65 2124 22645|240 238 125 165 381% 267 536 193 20°05 2045 19°35 95:4? 22°55 1815 1915 16215 475 87°55| 438 36-25 33°55 154 1376 4oo 22-0 80 58%0 114° 
| 
4 | Cebinae Ateles A. ater R+L]ars4 214-4 215'5 2154 21474 2056) TBOE 19018 | 18-4 BE | QE «Iz2 «313 a2 ae Tyo 145 122 13:4 G60? 164 107 IO 14311 4300 Orr 133-5 23-7 230 90 72 300 107 80 57%0 —t15%-0 
| Pa ” A. panniscus R+L) 231-65 221-75 223-5 231-25 2215 22315 19625 1956 |igo 193 107 129 35:75 26:25] 37-95 15:0 163 14:25 14°45 B45? 21-25 1474 15°35 15105 23 875 | 32-25 24°45 2395 875 95 310 12:8 6°25 37% —136°-75 
| 
a Eriodes No skeleton available f 
re, Lagothrix L, Humboldtii R+L|r1120 100 1095 115 1095 1054 04°7 9395] 1r-25 TIS 675 825 17-8 11-65) 207 or 965 835 7°75 z 12-4 825 82? 65:2 rr 37 |220 131 12°45) 56 59 19:05 64 8%5 535 = T18"0 
7 Cebus C, flavius R+L] 119:75 11955 12075 119-25 1187 TTB ToHT 10045] 10-75 10-75 615 B45 415 875) 2-45 675 76 55 OF ? 83 60 615 7315 TIS 3345/1905 1435 1 13°75, 137 605 685 1625 7-4 | 6°3 63%7 109%5 
om ” C.—? LR+L| 10855 108-25 10895 1085 10805 10385 944 9495/94 95 53 65 155 08 | 1925 635 73 55 S45 ? 82 5:55 5:25 69:7 08 = 38:5? | 17:05 11-7 1035 Iq 34 555 1575 60 63 46%7 1265, 
5 5 C. capuchinus R+L} 130-3 129:7. 1302 «1033. 12965 2g-7 «TT25 ITS | aE-E «6105 | (5:7 75 57 10x 2045 77 965 715 7:8 ? 98 675 7:15 84:75 145 542 | 20-75 147 yO 1405 73 73 «18550 (B25 5 475 270 
| Myoetinae Mycetes M. palliatus ... R4+L| x51-65 148-75 1495 15155 1487 1429 13065 13455] 135 134 B81 O15 21-65 149 | 249 895 965 8G 945 ? rr 825 74599 275 37°95 |25-7 1875 17°75 1765 74 76 229 96 80 57%0 —-115%0. 
| . | 
Pithecinae Pithecia P. monarchia (Saki Monkey) R+L| 1296 127-3 12805 120-3 126385 1249 T1505 TIP) 93 93 445 635 43 9°65| 18:9 67 76 655 67 ? 75 555 55 85:05 105 3445/1685 13-7 59 GO 525 67 5°7 53°83 1205 
“4 Brachyurus B, rubicundus (Redfaced Ouakari) R+L)155:2 1539 154:25 154°35 15385 150°95 137°15 153h0 ™65 16 9585 815 17:3 «105 | 224 «297770 87735 TE ? 945 635 64 10535 205 5055|109 156 62 675 1215 9:75 | 5° 44°%5 130°5 
| , | Nyctipithecinae Nyctipitheous N. lemurinus R+L| 7635 757 760 76% 75:55 7225 S60 ny BOmeiG:5ion3'5s 5°55. S05.) 517 75 438 455, 3:80 35) ? 505 415 45 | 46:6 TO 230 | 10-75 9°55 405 35 OF 52 | 6%5 50°75 113%75 
3 ‘ 
i} 
& » Chrysothrix C. sciurea I... R+L) 87-45 872 873 8745 872 8325 77°55 i 615 635 305 46 100 69 | 1325 425 575 44 465 ? 575 36 415 594 oO 2? |12-3 105 41 48 ro | 505 | 5%5 53°8 1207 
P 4 ” Fe Il... R+L] o155 90:95 9425 9155 90°75 86:85 S8ro 8395) 675 6:65 315 49 895 555) 1465 485 56 475 50 ? 68 455 495 64:0 o2 25:7 |129 10-75 3:95 4:35 122 57 5°3 587 116-0 
e Callithrix C. personatus R+L] 99:75 97-6 97°35 985 97°05 95:5 86-75 . B25 845 49 72 97 56 | 1525 5:5 63 485 525 ? 82 565° OX bar O7 30°85) 15-15 13:35 4 4 1405645 | 45 © 460 1205 
fe | 
Hapalinae Hapale Hapale Jacchus R+L] 5605 56-75 570 569 56°85 53°85 495 5mB5| #6 46 26 39 50 27 | o45 34 4125 3:35 345 ? 465 315 33 345 rr 1865) 85 70 275 27 «98:25 «3-95 | 478 50% amgm5 
f 
” ” Jacchus —? I te aes R+L) 549 ©5545 55°55 54°85 55°45 529 © 48:3 SHO #35 25 «3:75 685 40 | 935 93 33 32 33, 7? 435 315 33 345 ro 17:05) 785 73 245 265 715 445 | 65 623 xara 
x = Jacchus —t II R+L| 83:0 8285 832 83:0 828 8025 70:35 7 615 3% 47 005 609 | 136 45 545 465 43 ? 575) 45S) 44 55 og 23:8 | 12-05 10-15 335 36 00 62 63° 542 119%5 
es me Jacchus auritus R+L) 64:25 63:7 63:9 6425 636 60:35 5505 5 510) a 25, gigs G5 30S) area 635 4:25) 350) 9) ? 455 375 35 3665 088 19°85] 10-45 87 375 32 96 43 55 578 116%7 
» Midas M. midas R+L| 690 693 696 68:75 6915 666 5965 6 633 375 495 83 51 | 132 46 5:0 44 465 ? 55 44 5:0 43°0 P05 24 |1r6 = 9g 32 265 985 5:1 | 6% 53%0 121%0 
ie ” M. auritus ... R+L| 6855 6875 692 685 6875 O44 sor 63° 375 52 86 545| 126 Sr 5:45 42 485 ? 55 43 435 4025 riz 266 |rrg 89 43 «3°65 1025 4:7 | 6%5 56%3 117%2 
A ” M. ursulus I (Negro tamarin) R+L} 636 6435 643 63:45 643 606 551 565 305 415 745 465) 1025 415 3°95 38 41 ? 45 (Sl es:9 1395 op §=.23'8 | 9-45 8:75 47o 8 0340 47 | 60 51%0 
bs » M. ursulus II ,, » + R+L| 6665 666 66:25 66:25 66:0 6474 58:55 565 27 44 73 45 | 108 36 385 385 405 ? #9 37 «395 4095 O9 1815] 94 8:5 35 BB 4g) lies 50%-25) 
5 Lemuridae Indrisinae Propitheous diadema «R+L/ 1870 1910 1900 1860 1905 1800 1680 17 wr68 g2 162 al a7t 84 ro 100 88 ? 1o3 8g) BR BT'S ro 871 229 75 78 94 107 45 6370 
ny “ 3 deckeni R+L} 18r0 1845 1840 180-5 1840 1748 1603 16 yr #78 99 185 I2% | 287 go 105 96 OF ? 106 BQ BO 1240 oo ? 22-7 72 86 205 20 | 5% 51%5 
” ” ” coronatus — +. R+L) 104-9 107-4 107-45 T0445 O74 TOOTS 94°55 825 52 735 135 94 | 183 63 66 545 64 ? TI5 56 Gx 67:5 O6 44:7 14:55, 46 Oo) ass 9:05 P95 710 
” ” Avahis laniger R+L} 1338 13455 1347 1337 1345 1285 120-45 120865 915 49 74 415 96 | 197 Gr 65 G15 GO 2 65 505 515 9155 07 59:0 16-7 65 675 1325 82 | 5%5 63%0 
a Lemurinae L. rubiventer I L} 1280 1290 1295 1280 1290 123% 1095 114 oo 65 83 yO go | ar 72 74 70 82 ? Bg eR) 710) 7 1667; o8 39:9 169 65 Br 148 125 | oo 580 1 
= mr = on L} 1250 1290 1300 1250? 1290 1200 1080 11 103 Gr «68% 6149) «6095 | 2250 78 BO BO 70 ; BB 76) 175 FO 10 | aS 170 67 70 158 114 | 770 680 105% 
” ” L. macaco «. «R+L| 1500 1520 1520 1500 1520 447 240 13. mr «685? G65 196 20 | 25 IFO 107 00 g2 ? 1o8 89:7 «098 8820-16) 261 230 89 95 200 15:3 70 555 | 1I7%5 
” ” Lemiger se eae R+L) 1340 ©1380 1375-1340) 1370 «1302s «11H 12 wo8 6o oF 8r 77 | 246 78 98 73 82 ? 93 73 72 «843 o7 8 659°2 194 3 ip Ge ye Fe x62 agB 7-5 600 : 
5 ie L. catta a0 R+L/10¢0 1055 1065 1030 1045 986 890 Bo «645 «69 «09 GQ | 178 4 GQ OBO ? 63 5:4 47? (625 o6 71°-0 
a im L. melanocephalus (Mongoz) R+L/ 131-75 133% 1338 130-45 1320 12535 IIIe3 124 105 715 «(9 «(154 «6998 | 2435 87 89:55 82 865 7? go 785 80 75-4 o-4 
” ” L. maoaco niger... R+L| 134-25 137-45 1385 133°05 13745 129'45 11485 12) wo7 6:05 865 15:9 1055] 25°45 92 965 855 80 ? tor 85 895 848 -oo 
< 
a 
on a - —— = 138.2 2348 Got Bo 68 95 15:3 40:35 Ah On tity =o 6 5. i. q 
| ” ” L. rufifrons we ee RAL] z1g:0 122-3 12255 1183 1223-11935 103'5 10935| 9.35 765 1375 85 | 2r35 725 83 72 725 ? 755 60 66 73°4 oo 
ms = Hapalemur griseus... +» ss R+L| 86-25 83:85 89:75 86-0 ©8885 8295 75105 B15! 6.3 485 985 67 | 1445 47 SB 44 40 ; ST 49 475 560 = 310 a4 
- Galaginae Galago crassicaudatus ae «R+L] 804 79:7 80:05 80-4 796 75°85 65:1 3 | pag 795 435| 1445 56 56 5°75 56 “ 685 Or 6:0 4225 -095 1255|126 14°55 
» —alleni wee BAL! 7355 7265 728 7354572757005 638 BB | gag 5:95 3:7 | 1045 405 445 43 35? 405 40 © 4515 48653 -0-75 18:95] 80 8.6 
Chirogaleus .. RL] 296 30:05 303 29:35 208 28-95 256 2755] ays 235| 505 23 75 20 4185 ? 260 195 85? 1773-005 I15?| 40? 44 
| 
! 
Loris gracilis we ee REL] 6700 © 66-6 = 67105 © 66:85 6635? 63:4 58K “9 635 «3:85| 835 335 3:75 345 37 iz. 52 29 25 4325 -ro 382 | 875 635 
795 749 «75°95 768 74°75? 72°75 O49 7°85 47 | 1195 495 595 455 515 ? Ta 439 AEB 43595) SEE OR Ia o> 78:35 
863 8475 85:55 85-95 846 81-05 74:2 8:75 r065 625| 1465 52 59 555 585 ? 835 50 | 445 4845-132 | 10-2 
we R+L| 12965 123-75 124-0 124:55 12365 118-45 100-65 103 65 1225 71 | 235 705 85 72 74 2 885 68 7r 730 o85 i 16:5 
wwe ae RAL 642 63-9 Gy Gyr 63°85 675 55:5 GO | 37 485 305; 855 3% 35 345 79 ? 305 «35 272 396 «= 0511-75] GO? 8-25 
- — ae 7% 16-0 I? 20:2 «170 = 
(18157) — — 1590? 280% 271% 15:6" 2r2t — — 18:2 t 44? 7 
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a 1 2 5 c§ 
5 . 2 6 en wee E tai a 
6 ee = 6 & 
£ g 3 % & 4 S 2 2 & A =] | 
5 gn = qd z g 4 4 = 3 a 4 [In theso remarks no abbreviations not re" 
P as & 2 z < = a 2 2 SI formed. b.r. =bas relievo, m.r, = ese? 1 
& fe a a a 4 3 3 4 2 z 
5 3 33 6S 3 oe § <a | > i z 4 
ie H nE 4B ow Soe 3, oe oF 3s Cay 
2 4 ta 4h 2 a ee 0 al ee eee 2 
g 8 Eemle Ee) fs cae? fed Bo; a 
49°99 T71 9192 95°97 2°55 78:08 100-34 17°83 1467 15°76 89° 7 6-75 | Head well above trochanter. Lateral 
407 15-7 57 5°73 75) ee res peed pee tazio region. No 
9212 95°08 2°50 79°91 100-80 17-25 14°48 15:29 88:53 5:62 661| Marked pilaster. Popliteal surface fairly 
ies; fovea considerable and irre) 
S84 87-2 © 105°5 37 828 1107 20:8 98:67? 179 165 70'4 3:95 4°7 | Head well above great trochanter, althoug) 
indeed universal. Craral trough frequent 
defined ; casts and photo is do not indi 
IL man, with its lateral ; it is p. and w 
956 = 105*7 rs 66-7 812 262 153 198 933 83 ‘ za 7 Head well above t trochanter, Anteric “al 8rd trochanter or posterior 
s 5 Y index. Togliestarea convox, ill-defined d way mesially and less 
102'35 100'55 295 62:65 84:2 22:0 13°95 18:55 84-1 +2 8:6 | Head above great trochanter, Considerab! i ‘trochanter. ' 
4°55 +7: 2 2 
this fossa in the chimpanzee does not to 
Popliteal area convex and apex ill-define 
Tor3 Bor 35 600 = BoB a5 1e75 224 BL 74 8-8 | Great trochanter on same lovel or slightly © 
linea aspera. Marked fossa angulolateral: 
1022 89:2 32 6r6 832-239 49 209 O77 86 defined than in orang and guess may be 
oS z ie Eevee pene Pe ‘a b.x., short a 
95°2 ors O15 744 Ot 13°05 94 1175 89 2 6. on same level or sli above great h e lateral protrusion and slight 
: a feo Ses ue 2nd trochanter. Lips ios aspera very ced, very little bowing, little attempt 
very vague. Head well-defined if we exclude large cut-aways on top of neck and on mesial 
TI9'7 = IT5*2 4 7u7 I0I5 16-2 1r8 13:4 952 62 =, Great popliteal width migaule mung anim : the are united. Not m 
5 eine $0 continna dba: of fossa. Nosensible jtlaster. Head: ly above trochanter; 
nes. 
torS 103-6 185 82-9 10225 13°55 V2 12:55 924 6:2 7-0 | Platymeric flattening below 2nd trochan: 
Head large and -defined; alight high pos 
9605 85-4 43 850 1020 1485 123 1235 866 68 79 | Great trochanter well above head; thumb! 
Anterior, but no posterior flattening abo 
grooves at bases of lesser trochanter, not 
moid bones. } 
102-2 10605 35: org 1090 14-7 1325 13765 92:6 “05 81 | Great trochanter well above head with tenleney to hook over neck. Thumbbroad groove at back of t trochanter; 
7 great ise 
tubercle of femur almost 12 mm, in diam ter, Slight anterior flattening above lesser trochanter, but no posterior. Ir 
apex doubtful. Curious ridge starts later base of great (? 3rd) trochanter and runs across anterior face to ¥ c 
fairly well-defined with large posterior 4 p of neck articular extension, Pciieewtes i ut tong’ 
939 = 96"75 35 86:4 10725 13:8 IZ0 13:0 940 7 8:5 | Great trochanter above head, Top of neck to hook 
45 P 
bone spreads out to base of great troche i sign flat 
extension on posterior face to top of nc tongue. Sesamoid bones. 
98-55 107'2 3:2 876 10090 15-7 135 1505 95:8 6:75 +7 | Head much below t trochanter which lateral Marked fossa, flat to concave p 
a Bs protrusion, posterior fossa, 
Fairly well-formed head with slight anteti it r ‘ 
gro 930 42 902 984 15:0 135 139 927 655 7:2 | Ridge form of 3rd trochanter, Sensible boy 
and top of neck. Patellar surface p. to b 
94°3 93-2 455 89:25 99:25 15:0 134 12:95 86:2 "7 9-0 | Great trochanter, on same level or slightly le 
represent 3rd trochanter. Anterior proxi 
character is the lateral ition of the *' 
mall extension of ar’ 
931 983 43 8ro 84176 1379 «6154 «(878 086 99 
983 94'0 40 ? ? 2 ? ? ? ? 9°02? 
107°6 88-6 a1 87:0 996 136 ry org 6880 73 By 
898 §=102-2 4 7 8-5 eat : 3 é 
3 903 985 1353 Iz 12% Oro 7:2 8-2 almost ion with what is probably ridge form of 3rd trochanter. 
0 convex popliteal surface, with doubtful apex. Head w 
99°35 90°35 2°95 77% 9325 1625 122 1405 862 63 7 ro er. Popliteal surface flat to concave. Bowing sonia: (? arthrit 
10395 103°6 27 864 oro 1615 137 146 995) 7:2 8-2 | Great trochanter above head. Posterior fos: ‘in Hamadryas. Px 
1078 1042 36 796 95:05 16°95 1335 154 909 715 83 : base 
a with posterior face to top of neck extensic 
96°45 9825 3°95 83:0 O45 15°65 12:75 1416 929 8:25 6 | Great trochanter above Bad Little platyn le 
. for size, fairly well-defined, but cut off ‘ially, extension of articular surface neck. 
g815 104-9 39 8185 985 15°90 13°05 14°85 93°35 6°35 7°3 | Great. trochantr same level or slightly abo pectsutlon: Sight bd ohantvs ge, 
S er not meet at pilastric section. Head - i ti oxtensi tellar 
Bee 93" 34 EI et RE V5 157 909 7:0 8:3, | Great trochanter higher thon head and tip Pent Ba slate 
face forms a considerable ridge below pila 
Be ee td e starting ally 
sensi i light a 2 
ors o22 58 S802 892 18-7 15Z0 «163 B72 O2 7:5 | Left ee Rie Te ee ae 
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el OP i Eugenics Laboratory Publications. Memoir Series 


I. The Inheritance of Ability. By Enaar | 


. Scuuster, D.Sc., Formerly Galton Research Fellow, 
and Eraun M, ELpErToN, Galton Scholar. Price 8s. net. 
Sold only with complete sets... bi te 

il... A iret Study. of the ‘Statistics of 
Insanity and the Inheritance of the Insane Diathesis. 


. By Davip Heron, D.Sc., Formerly Galton Research ; 


 \ > Fellow, — Price 3s. net. 
IIl.. The Promise of Youth and the Perform- 


ance of Manhood. ° By Epear 'Scuusrmr, D.Sc., © 
Formerly Galton Research Fellow. Price 2s. 6d. net.’ 


IV. On the Measure of the Resemblance of 
First Cousins. 


* 


Price 3s. 6d. net. ft iia 
Vv. A First Study of the Inheritance of 
Vision and of the Relative Influence: of Heredity 
and Environment on Sight. By Amy Barrington 
and Kart Parson, F.R.S. Price 4s. net. 

VI... Treasury of Human Inheritance (Pedi-. 
grees of physical, psychical, and ~ pathological 
Characters in Man). Parts I-and II (double part), 
‘(Diabetes | insipidus, Split-Foot, Polydactylism, 
Brachydactylism, Tuberculosis, Deaf-Mutism, and 
Legal Ability.) Price 14s. net. ia ay it 

VII. The Influence of Parental Occupation 
and Home Conditions: on the Physique of. the 
- Offspring. By Erne, M. Eiprrron, Galton Research 
Foellowei7 2.2863 : rae  LShortly, 

VIII. The Influence of Unfavourable Home 
Environment and, Defective Physique on the Intelli- 


gence’ of School Children. By Davip Heron, — 


M.A., D.Sc., Formerly Galton Research Fellow: 
: é [Out of print. 
IX. The. Treasury of Human Inheritance 


. (Pedigrees of physical, psychical, and pathological. 


- Characters in Man). Part Ill. (Angioneurotic 
Oedema, _Hermaphroditism, Deaf-Mutism, Insanity, 
_ Commercial Ability.) Price 63. net. etn 


. By Evrae,’ M. Expmrron, Galton 
_ Research Fellow, assisted by Karu Pearson, F.R.S., 


x. The Influence of Parental Alcoholism 

on the Physique and Intelligence of the Offspring. 
_»: By Erxet M. ELpErRton, assisted by Kart Parson. 
Second Edition, Price 4s. net. 

XI. The Treasury of Human Inheritance 
(Pedigrees of physical, psychical, and pathological 
Characters in Man), Part IV. (Cleft, Palate, Hare- 
Lip, Deaf-Mutism, and Congenital Cataract.) Price 
108. net. sare 


| XII. The Treasury of Human Inheritance 


(Pedigrees' of physical, psyehical, and pathological 
Characters in Man). Parts V and VL (Haemophilia. ) 
Price 158. net. tes 


XIII. A’ Second. Study of the Influence of 


Parental Alcoholism on the Physique and Intelligence » 


of the Offspring. By Karn Parson, F.R.S,, and 
Eras, M. Enpprron. Price 4s. net. 


XIV. A Preliminary Study of xtreme. 


Alcoholism in, Adults. . By Amy Barrineron and 
Kart Pearson, F.R.S., assisted by Davip Hzron, 
- DiSe. Price 48. net. vee 
XV. The Treasury of Human Inheritance. 
Dwarfism, with 49 Plates of Mlustrations and 8 Plates 
of Pedigrees.  Price’\15s, net. Bn 
XVI.. The Treasury.of Human Inheritance. 
Prefatory’ matter and indices to Vol. I) With 
Frontispiece Portraits of Sir’ Francis Galton and 
' Ancestry.» Price’ 3s. net. © 
XVII. A Second Study of Bxtreme Alcohol- 
ism in Adults. With special reference to the Home- 
Office’ Inebriate Reformatory) data: By Dayrp 
. Heron, D.Sc... Price 5s. net. 


XVII. On the Correlation of Fertility with | 


Social Value. | A Cooperative Study. Price 6s. net. 
xXIX-—XX. Report on the English Birthrate. 
Part I. England, North of the Humber, By Ermer 
M.. Enperton, Galton Research Fellow.’ Price 
9s. net. 


LECTURE SERIES. Price Is. fet each (Nos. Il and X to XII. excepted). 


\- I. ‘The Scope and Importance to the State 


_ “of the Science of National Eugenics, By Karu 
— © ~ Pearson, F.R.S, Third Edition.” 
II. By Karn» 


The Groundwork. of Hugenics. 
“Pearson, F.R.S. Second Edition... 
II. The Relative Strength of Nurture and 
Nature. Much enlarged Second Edition; Part 1. 
- The Relative Strength of Nurture and Nature. 
(Second Hdition revised.) By Eran, M. Eiperton. 
Part. II... Some Recent Misinterprétations of the 
Problem of Nurture and Nature. (First Issue.) By 
Karu Parson, F.R.S. Price 2s.net ¢ 
IV. On the Marriage of First Cousins, 
/ ErHen M. ELpprTon. fat 
V.. The Problem of Practical Hugenics. 
Kart Parson, F.R.S. “Second Edition. ue 


‘By 


. 


By 
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VIL. Tuberculosis, 


‘| XII. The Function of Science in the Moder 


Vi. Nature and Nurture, the Problem of the 
» Future... By Karu Pearson, F:R.S, Second Edition, 
VIL. The Academic Aspect of the Science of 
National Eugenics. By Karu Pearson, F.R.S. 
Heredity and. Hnviron- 
ment.) By Karu’ Prarson, F.RS. 
{X. Darwinism; Medical Progress and 
Eugenics,’ The Cavendish Lecture, 1912... By Karu: 
Parson, F.R.S. 
_%. The Handicapping of the First-born. By 
» KARL PARSON, FURS. © Price Qs. net, 
XI. National Life from the Standpoint of 
* Science. (Third Issue.) By Karn Pearson, F.R.S. 
‘: Price 1s. 6d. nets.’ ; 


“State. (New Issue.) By Karn Prarson, E.R. 
Price 2s. net. al ; | 


‘The following work ‘prepared in the Biometric Laboratory can be obtained as a Government Report from 
FEN pha) RMR ton Messrs Wyman an : 

_ The English Convict, A Statistical Study. 
eG TE ‘Lables of Measurements (printed ‘by Convict-Labour). Price 5s. - 
it “The English Convict, An Abridgement.. New Issue with Introduction by Karu Pearson, F.R.S.\ Price 3s. 
$ | 7 A) iat Co ae Oe a ‘ 
of London, University College 
'\ The Biometric Laboratory Pr eean 


(Assisted by @ grant from’ the Worshipful Company of Drapers) ©. 
of any branch of knowledge have been submitted 


BE , se PEG ey 
_ University 

| Until the phenoments of a 
the status and dignity of aw science. FRANCIS GALTON, 


Under the direction, of: Professor KarL Parson, F.R.S. Assistants: Junta Bent, M.A,, ADELAIDE G. Davin, B.Sc. 5 
Crewdson Benington Student in Anthropometry : Miriam L. Tinpesney; Research Assistant: H. E. Sopmr, M.A. CAR 
training in modern statistical methods and is -especially arranged ‘so as: to, 


‘This laboratory provides a complete 
» assist research workers engaged on biometric problems. 
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future generations, either physically or mentally. 


mr ... The Francis Galton Eugenics Laboratory  _ | 
National Bugenics is the study of agencies under social control, that may improve or impair the racial qualities of 


vA 


Sons, Ltd. Mey 


By Cuantus Gorino, M.D. ‘Text. Price 9s. 


to measurement and number vt cannot assume) 
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The Laboratory. was founded by Sir Francis Gatton and is under the Supervision of Professor Karn Parson, F.R.S. } é 
~s).., Galton Research Fellow: Era M. Exprrton; Assistants: E. C. Ruopus, M:A., Mary Srrcar, B.Sc. M. Nom Karn 7 
i ig seo ee mecrebary: Marganen Moun 3 iiF aye 4 Pear aNd 2 es pss UNIVERSITY COLLEGE 
BP hs tty _._. It was the intention of the Founder that the Laboratory should serve (i) as a storehouse of statistical material ju oi) 
> bearing on the mental and physical ‘conditions. in “man, and the relation, of these conditions. to inert and. 


_. > © environment, (ii) as a centre for the publication or other form of distribution of information concerning National 17> Ce 
~~” Eugenics ; \(ili): as a school for training and assisting research workers in specia 


: nd ¢ problems’ in Eugenics. 
Short courses are provided for those who are engaged in social, medical, or anthropometric work. 
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